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The American Locomotive Company’s 
Methods of Machining Driving Boxes 


By L. C. Morrow 


Managing Editor, American Machinist 


Details of all machining operations—Machine equipment 
employed—Methods of locating, supporting and clamping 
the work—Cutters—Figures of output per nine-hour day 


LL of the operations de- 
tailed in this article are 
performed on the cast- 

steel driving box for a 12-in. 
journal, applied to locomotives 
built by the American Locomo- 
tive Co., Schenectady, N. Y. The 
production rates are approx- 
imate, but of sufficient accuracy 
that they may be used for com- 
parison in checking the time 
required on similar operations 
in other shops. Because the 
number of pieces in a lot is 
usually larger in a plant building 
locomotives than in a _ repair 
shop, the set-up time per piece 
should be less. In a general way, 
machines can be devoted to 
definite types of operations all 
of the time, an advantage of 
some moment on the side of the 
locomotive-building shop. 

In Fig. 1 is shown the first 
operation, that of facing the hub 
side on a Sellers 60-in. boring 
mill. One man operates two machines and his output 
varies from 15 to 16 in a day of 9 working hours. 

On a Baker motor-driven slotter the second opera- 
tion, slotting for the brass, illustrated in Fig. 2, is 
performed. The output is 12 boxes in a 9-hr. day. 
In this operation the box is located on the hub side, 
machined in the first operation. Parallels are used 
under it. 

One operator handles operations 3 and 5, which are 
turning the brass and shaping its edges to fit the 
box. The two operations are shown in Figs. 3 and 5. 
The turning is done on a Lodge & Shipley 36-in. cone- 
head lathe, and the output is from 12 to 15 per day. 
The edges of the brass are shaped on a Bement 
traveling-head shaper and the output is the same as 
on the turning operation. 


holes 


Sequence of Machining 
Operations 
1—Face hub side 
2—Slot for crown brass 
3—Turn brass to fit box 
4—Slot grease grooves 
5—Shape edges of brass to fit box 
6—Press in brass 


7—Face second side and face brass 
flush with box 


8—Finish face hub side 

9—Plane shoe and wedge channels 
10—Slot cellar-way 
11—Drill oil, plug and cellar-pin 


12—Bore brass to fit axle 





In the turning operation the 
brass is clamped between two 
flanges supported on a mandrel 
carried between the centers and 
driven by a dog on the faceplate. 
The brass is supported on two 
setscrews that are adjusted to 
maintain the correct distance 
from the centerline to the cir- 
cumference. 

Between the third and fifth 
operations the grease grooves 
are milled, operation 4, illus- 
trated by Fig. 4. The operation 
is simple and rapid, due to the 
method of clamping. The brass 
rests on the table of the machine 
and against an angle plate. Two 
plain clamps are used. The 
cutter is unusual. It consists of 
three plates held together by a 
draw-in rod. The center plate 
is & in. thick, and is slotted to 
receive the eight §-in. square’ 
tool bits that are inserted and 
held in place by setscrews. The 
cutter illustrated is used to mill the two side grooves. 
A cutter of larger diameter of the same design is used 
to mill the center groove. The machine is a Becker No. 6 
vertical miller and the output is four boxes per hour. 

On the specially-designed hydraulic press shown in 
Fig. 6 the brass is pressed into the box, the sixth 
operation. The pressure is 23 tons per inch of 
diameter. 

Following the pressing in of the brass the box 
is sent to a Colburn 60-in. boring mill for operations 
7 and 8, facing the second side and finish-facing the 
hub side. The finish-facing is a water cut. As a part 
of the first half of this operation the end of the brass 
is faced flush with the box. The box is supported on 
parallels and the clamping is similar to that shown in 
Fig. 1. On the combination of operations one man runs 
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Fig. 1—Operation 1: Face hub side. Fig. 2—Operation 2: Slot for brass. Fig. 3—Operation 3: Turn brass to 
fit box. Fig. 4—Operation 4: Mill grease grooves. Fig. 5—Operation 5: Shape edges of brass to fit box. 
Fig. 6—Operation 6: Press brass into box 
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Fig. 7—Operation 9: Plane shoe and wedge channels. Fig. 8—Operation 10: Slot for grease cellar. 
Operation 11: Drill oil, plug amd cellar-pin holes. 


Fig. 9— 
(Drilling of cellar-pin hole illustrated) 


Fig. 10—Operation 12: Bore brass for azle 


two machines and his output is 16 boxes per 9-hr. day. 

The ninth operation is that of planing the shoe and 
wedge channels, illustrated in Fig. 7. Cross-clamping 
as well as down clamping is used. The boxes are 
mounted on parallels, in two rows of eight each, on a 
Pond planer. The production is 16 in 25 hours, planing 
both sides. 

As operation 10 the box is slotted for the grease 
cellar on a Bement-Miles & Co. 24-in. machine, as 
shown in Fig. 8. The time required is from 40 to 60 
min. each. The method of supporting and clamping 
the box and the kind of tool used are shown. 

Following the cellar-way operation the oil holes, plug 
holes and cellar-pin holes are drilled on the machine 
shown in Fig. 9. The operation is No. 11. This work 
requires from 35 to 40 min. per box. 

The final machining operation, No. 12, is boring for 
the axle, as illustrated in Fig. 10, on a Bement-Miles 
& Co. horizontal boring machine with 3-step cone drive. 
Main boxes are bored 0.01 in. oversize and other boxes 
ey in. oversize. Two cuts are taken and the time 
required per box is from 30 to 35 min. The box rests 
on parallels, being located on the planed channel. It is 


clamped to the table of the machine and to an angle 
plate. The boring bar carries a single cutter. 

Although the boring operation completes the machin- 
ing work, a hand operation remains to be performed. 
A gang of three men on the day shift and two men on 
the night shift chips the relief on the brass, spots the 
brass to a mandrel and chips the secondary grease 
grooves, connecting the milled grooves. The output of 
the 5-man gang is 24 boxes in 19 hours. 

tec Era 
Spring Distorts Bearings 

There is one factor in the production of accurate 
work that is frequently not given sufficient considera- 
tion. This is the “spring” or distortion of work in the 
holding devices and its change of shape when released. 

A case in point is the reaming of piston-pin bushings 
for motors and the difficulty of securing a really good 
bearing. More of the trouble comes from springing the 
piston in the vise or clamp than from the type of 
reamer used. The increasing use of very light pistons 
makes it difficult to avoid spring in clamping. But only 
by so doing can a good bearing be secured. 





718 AMERICAN 


Santa Fé Standard Nuts and Keys 


As standardization is in the air, and is being ad- 
vocated by all engineering bodies, it is of interest to see 
what the Santa Fé Railway has been doing in this direc- 
tion for a number of years. This road has standardized 
many of the important parts of locomotives and we 
are privileged to show a number of those standards for 
the benefit of others and for general information. 

The standards shown in the accompanying illustra- 
tions give the castle nuts, split keys, flat riveted keys 
and round spring-cotter-keys used by this railway. 


MACHINIST 
Short Bolts Are Best for Planer Work 


By DONALD A. HAMPSON 


On the average, more small losses are incurred o1 
planer work by having long bolts for the set-up tha: 
from any other cause. 

Individually, these losses are not great—it is th 
recurrence of them that adds up. Today it is onl) 
a broken tool, and the necessity of taking another cu' 
over the job; tomorrow it is a ruined bolt and perhap- 
a spoiled casting. At the front end of the work th: 
troubles are usually the breaking or chipping of a 

tool point as it runs into a high bolt 
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G=Diameter of 
cotter pin hole 


K=Length of 
reduced end of 
bolt 
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either from the shifting of a revers 
ing dog or from a cut that has an 
uneven end. Sometimes the bolts are 
pushed along in the slots and by 
losing their grip allow the work to 
move or be spoiled by the tool dig- 
ging in. 

At the back end of the work, the 
troubles are greater. The trip dog 


FLAT RIVETED KEYS 
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permits the table to be run out, and 
on its return the workman forgets to 
lift the tool. The stroke may be 
longer than is really necessary and 
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Fig. 1.—Standards for castellated nuts, svlit and riveted keys 

























































































ROUND SPRING COTTER KEYS 
fen * i 3 
STS 
DIA; — LENGTH“B” WHERE USED 
Ye" | 7” | ______ Miscellaneous TEs y 
Veo"| 2%/" eas 
Jy” | 24/8" a. _ Sind 
| Ye” | 26° 214 a 
| a” |FS28 = 2/4918 " _” 
He"|. $*25" ste. of ” a 
Yq" 4% 24" SR SA Se RRR 4 
4” | 53" Brake Rigging 3160, 400, 5700, 5800 & 4000 classes 
Ie” \ 2%" Miscellaneous a5 
Be” | 6-54 -5-35 3" » 
=: wutintbieimiemandl — 
_ | 34-28" ” 
%” |0*-66"-5*44" Brake Rigging 3160, 3400,5700, 3600 & 4000 classes | 
%” | 5%" Unit Draw Bar Pin /0l4 & 1/00 classes 











Fig. 2.—Standards for cotter pins 


the tool cuts into the bolt and nut; 
or a slipping dog may allow the table 
to travel too far, with the same 
result. 

From the nature of the operation, 
the results are more serious at the 
back end than at the front. It is not 
uncommon for a man to set up a job 
with the table at the rear end of the 
planer and to use such long bolts 
that they will not pass under the 
cross-rail or the head—and when the 
machine stalls as it runs forward, he 
curses his luck. 

The remedy is simple. Teach, and 
insist upon, the use of short bolts 
and offset clamps. They hold the 
work just as securely, they make a 
better looking set-up and they save a 
good deal of money. Where top 
clamps cannot be used, holes may be 
drilled in, or bosses cast upon the 
end of the work to permit the use of 
finger clamps. 

In one manufacturing shop it was realized that there 
was a lot of time lost and a good many little expenses 
connected with the use of long bolts. A checking up 
showed that the loss amounted to as much as two dollars 
a planer every week. The work was of such shape that 
clamp holes drilled in the ends allowed finger clamps 
to be used to hold it for the cuts on all four faces, and 
when these holes were drilled in the right position 
vertically, the work could be turned over and the same 
length of bolts made to serve for all positions. 

An ample supply of bolts of the proper length was 
prepared, together with clamps that were bent at the 
tail end to avoid the need for blocking. All other bolts 
and clamps were taken away from the job. 

Then it was impossible for the tool on this work to 
run into a bolt. The idea was to soften those little 
slips that are bound to occur, by making it impossible 
for them to do any damage. 
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Railway and Automotive Leaf Springs 


By Joseph Kaye Wood* 


Consulting Engineer, New York City 


Fundamental principles underlying design — Ideal 
plan views—Leaf springs as beams—Springs as shock- 


absorbers — New formulas and 


publishing the following fundamental principles un- 

derlying the design of leaf springs for railway and 
automotive use, because it has been the experience of 
the writer that, with the exception of those persons 
actually engaged in the manufacture of large quantities 
of these springs, designers not having the necessary 
data available do not always give the important points 
full and careful consideration. To design such springs 
one must look beyond the established formulas both as 
regards the mechanical features and the final condition 
of the material in the completed product. Unlike the 
formulas established for other types of springs, the 
actual deflections and stresses are liable to vary widely 
from the theoretical results, exclusive of the effect due 
to friction between the leaves. 

Furthermore it is strongly advisable, when designing 
or investigating leaf springs, to lay out the developed 
plan view of the spring and then superimpose upon it 
the ideal plan view covering as much of the actual plan 
as possible. The ideal plan view is that view which 
mathematically is stressed most efficiently and to which 
the established formulas apply exactly. In the case of 
cantilever and quarter-elliptic leaf springs it is the 
“triangular” plan; in simple beam, semi- and full- 
elliptic springs, the “rhombus” plan; and for leaf 
» W for quarter elliptic and cantilever, 
| 


[: IS FELT that an apology is hardly necessary for 


for semi-and full elliptic =. se 
3 and simple tye a> 




















Fig. 1—Loading and bending-moment diagram for a 
spring as a beam 


springs having more than one full leaf it is the “trun- 
cated” or “trapezoidal” plan. A simple formula for the 
trapezoidal plan was developed by the writer and pub- 
lished on page 49, Vol. 55, of the American Machinist. 
By comparing the actual with the nearest theoretical 
plan view, the designer can get an idea as to the value 
of his calculations. 

In addition to the above primary rule, other impor- 
tant considerations in design are the effects that “nip- 
ping,” “pulling” and “grading” have upon the equal 


*Chairman, A.S.M.E. Research Committee on Spring Design. 


their application 


distribution of stress. Nipping and pulling, which 
means giving each leaf a different camber and then 
pulling them together at the center or at one end by a 
band, so as to produce a snug fit particularly under 
rebounding conditions, is used only to a slight extent if 
at all in railway springs. But for automobile springs 
this practice is essential because of the relative rough- 
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Fig. 2—Load-deflection curves for variations 
in dimensions 











Load in Thousand Pounds 


T 
| 
4 











- al 


0.050 

















as 
Ss 





ness of the average vehicle road as compared with the 
surfaces of steel rails and yielding track beds. Grad- 
ing, which means using leaves of different thicknesses, 
is done to counteract the effect that nipping and pulling 
have upon the equal distribution of stress. This prac- 
tice, however, is confined mostly to European countries 
where the difficulty of carrying plates in a great variety 
of thicknesses in stock is not so serious, because of the 
comparatively small production in these countries. 

There are also many other considerations in leaf 
spring design, such as the banding of the leaves to- 
gether and the provision of suitable clips or rebound 
plates; but the present article is being confined mostly 
to the fundamental principles that are so important and, 
at the same time, so often slighted by designers. Al- 
though fundamental, these principles will be presented 
in an entirely new manner and some new formulas that 
give identical or more accurate results than the present 
established formulas will be included. 

Leaf springs are simply beams of high flexibility 
interposed in a metallic circuit to absorb the detrimen- 
tal shocks during the transmission of a force, this force 
being the sprung weight. They are also used for the 
purpose of maintaining an equal weight distribution on 
rolling equipment as, for instance, the springs in the 
equalization system of a locomotive. Accumulated vari- 
ations must be guarded against in such systems. Only 
recently it was found desirable to provide pivot connec- 
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tions for the band supports of the driver springs of an 
electric locomotive, in order to prevent transfer of 
weight resulting from the variation of the effective 
lengths when the bands were supported on flat or 
slightly spherical surfaces. With one spring this effect 
was inappreciable, but the accumulated effect for all of 
the springs in the system was sufficient to cause serious 
weight transfer and slipping of certain drivers. 

Regarding the use of springs as shock absorbers, it is 
well to have the relation of flexibility to shocks clearly 
in mind and, without going into a lengthy discussion, 
this relation may be summarized as follows: 

1. Statically or kinetically, the sprung weight W of 
the same mass is transmitted through the metallic 
circuit. 

2. Under kinetic conditions this mass is accelerated. 
The resulting energy must be transmitted and, when no 
absorption member is in the metallic circuit, assumes a 
vibratory wave form of very high frequency. 
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Fig. 3—Development of spring with one full-length leaf 


happens because the natural period varies as the square 
root of the flexibility. Vibrations of this type are, of 
course, destructive and uncomfortable. 

3. Under kinetic conditions and with an absorption 
member (spring) in the circuit, most of the energy is 
consumed as a distance component, this component be- 
ing the relatively large deflection of the spring. Since 
the flexibility of the absorption member is high the 
frequency of oscillation is low, a condition that gives an 
indestructible and comfortable riding condition. 

4: Further comfort is provided by artificially damp- 
ening the slow oscillations of the spring, some of the 
dampening being obtained from the friction between 
the leaves. 

There are practical limits, of course, to the flexibility 
of a leaf spring, both from the spring design standpoint 
and other design considerations. Railway springs are 


This - 
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usually very much less flexible than automotive rear 
suspension springs, the ratio of working deflection: 
being about 1 to 2, approximately. 

Consider the simple beam shown in Fig. 1, supportec 


- at A and loaded at each end with a load of P pounds 


The reaction W at the band A is equal to 2 P and th 
resulting bending moment diagram is as shown. Thi: 
beam becomes a spring when its dimensions are so pro 
portioned as to give the requisite flexibility and capacit) 





Band or Fixed end, 


N 


EEEEL 
t Leaves have squared ends 


{ ‘As leaves would look with tapered or truncated ends 
As leaves would look with pointed ends - Square ends 








































































deta ees Cnet aay getigh ine Ces eave 
i__ 1S K 
oni as ~ > al Bec | or truncated 
f —T— 
e ®. oi q° 
ma He PRY * _— 
_< A “ ~ : 
| SN a Sa? sac 
Truncated trapezoidal ~' Trapezoidel plan view | 
; naa dew (Pointed ends). (Pointed ends) ~._ 13 
Pt ie» R= ps] Be 
; 1’ CS i} 
. 4 1 — ies PE len —_ + eo @ 
y ' } a ~: 
| . \ ‘ : 
re » 4 —— + — Zz 
’ —— oS “<a » 
’ ‘ a . 
— ak at 7 
Developed i 
plan view y 





Fig. 4—Development of spring with several 
full-length leaves 


for a given service. In the.case where the spring is 
supported at the ends and loaded at the band A the 
same conditions and formulas hold true, but in full- 
elliptic springs the total deflection is equal to twice the 
computed deflection. The load or reaction W, as the 
case may be, is numerically the total spring load and 
should always be used in giving the load-deflection .rate 
of the spring. 

The camber in elliptic springs is usually somewhat 
large, tending to give a curved spring characteristic 
(load-deflection curve) and not a straight characteristic, 
as determined from the usual formula. However, as 
most of the flat leaf springs manufactured in this 
country have only a slight positive camber, particularly 
railway springs, we will not consider the excessive cam- 
ber effect at this time. 

From the usual laws governing the theory of elastic- 
ity the following formulas have been developed for one- 
half of the simple beam shown in Fig. 1. Only one-half 
of the beam is considered, since it is symmetrical about 
an axis through A and the applied external moments 
about either side of this axis are equal. The descrip- 
tion of the symbols used in these formulas will show 
very clearly how the deflections, flexibilities, capacities, 
stresses, etc., for the various types of leaf springs may 
easily be calculated. The following symbols are used: 

P = Load or reaction, in pounds, on free end or 
ends of spring 

== Spring load, in pounds, and may be a load or 
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reaction at center band or at the fixed end of the spring 

S = Maximum fiber stress in Ib. per sq.in. 

L = Length in inches from band or fixed end to 
free ends 

I = Moment of inertia of cross-section 

B = Maximum breadth in inches of single leaf 
spring or of developed plan view of multi-leaf spring 
Total number of leaves in multi-leaf spring 


2= 

n,== Number of full-length leaves minus one 

b = Width of spring in inches 

t = Thickness of spring plate material in inches 


d = Deflection in inches of a free end (cantilever 
or quarter-elliptic) and of one of two free ends or a 
center band (simple beam or semi-elliptic) 

d,= Deflection, in inches, of two center bands (full- 
elliptic) 

d»—= Flexibility or maximum safe deflection in 
inches 

R = Load-deflection rate in pounds per inch 

E = Tensile modulus of elasticity 

== Overhang in inches. 
The formulas are as follows: 
1—Capacity or stress. 
SI 
tae @) 


and for plate material this becomes 
SBt Snb? 








Oe “SL 6L (2) 
2—Deflection. 
For one full-length leaf 
6PL’ 6PL’ 
¢=BEP nbEe (8) 
For more than one full-length leaf 
12 PL’ 
d= (n, + 2n) DEP (Q 
For a full-elliptic spring 
d,=—2d “(5) 
3—Load-deflection rate or spring characteristic. © 
Ww Ww . 
R= ae a he.3 (6) 
4—Flezibility. 
S i’ 
d. = Et (7) 


Returning to the fundamental beam shown in Fig. 1, 
it may be noted that for a given length L the stress may 
be varied at will by simply varying the cross-sectional 
area. The most efficient way to do this is to vary the 
thickness in proportion to the bending moment and 
keep the width constant, or to vary the width in pro- 
portion to the bending moment and keep the thickness 
constant. For commercial reasons the latter method, 
giving as it does a maximum stress in all of the extreme 
fibers instead of just at the fixed end, has been adopted 
in spring design. This method gives rise to the tri- 
angular, rhomboidal and trapezoidal developed plan 
views mentioned heretofore, and has the further advan- 
tage of causing the beam to deflect with a constant 
radius of curvature, i.e., to the arc of a large circle, 
a property that is essential for proper multi-leaf spring 
action. 

So far these methods of stressing do not necessarily 
mean that the material has spring characteristics be- 
cause, to impart this property, the dimensions of the 
three principal plan views previously mentioned must 
be varied in such a- manner as to give the desired 
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flexibility and capacity for railway and automotive use. 
Since the flexibility varies inversely as the first power 
of the plate thickness t, there is a definite limit to this 
method of obtaining capacity. The capacity must there- 
fore be obtained by increasing the base or maximum 
width B, because then the stress is not increased for a 
given flexibility. However, such excessively wide single 
leaf springs would be very impractical and in fact im- 
possible, as was realized as far back as the year 1750 
when multi-leaf or laminated springs were first used. 

It was during the year 1852 that Philipps’ demon- 
strated the theory of these springs for the first time, 
showing that formulas covering the developed plan 
views also hold true for the equivalent multi-leaf 
spring. Although Philipps’ work has been seriously 
questioned as regards its accuracy in practical applica- 
tion, it also has had its stout defendants. It is true, 
however, that the formulas do not seem to apply ac- 
curately in certain cases, but since this is felt by a 
great many authorities to be due to friction between 
the leaves, deviations from the fundamental plan view, 
and dimensional variations, as shown in Fig. 2, the 
writer feels safer in taking the orthodox, stand and 
leaving the advocacy of new formulas as a part of the 
program of the A.S.M.E. Special Research Committee 
of Metal Springs. 


QuaLity Factor SOMETIMES CONFUSING 


Incidentally, ,if might be well at ‘this time to call 
attention to a quality factor introduced for the first 
time, by T. H. Sanders, an authority on leaf spring 
designs, early in 1923. This factor is equal to the 
resilience of the spring divided by its weight, and its 
proportional to the square of the safe fiber stress 
(elastic limit) divided by twice the. product of the 
modulus of elasticity and the specific gravity. The 
writer feels that the use of this factor or formula in 
spring design will be confusing to designers. Since 
weight is a very important matter in,railway and auto- 
motive spring design, this factor, when applied to 
duralumin and steel, would indicate; that , the; former 
is about four times better than the ftter as a spring 
material. Nevertheless, no one would think of using 
duralumin for railway springs. For general use where 
weight is important its use would be advantageous, 
but it certainly does not haye any general value in 
spring design. , « ‘ 

In Fig. 3 is shown a‘development of a multi-leaf 
spring having only one full leaf, and Fig. 4 shows a 
similar sketch for a leaf spring with several full leaves. 
The pointed leaves: are never used in practice, since 
they would break off due to fatigue in shear and would 
be more costly to make. The truncated ends on all 
except the master leaf are used to a great extent in 
the automotive industry, while the squared ends are 
employed for railway use. The latter two types of 
ends however represent just so much deviation of the 
actual plan view from the fundamental plan view, and 
for this reason it is always advisable for the designer 
to lay out the developed plan view. Formula (6), 
covering the spring shown in Fig. 4, was developed for 
the equivalent single-plate spring by the writer in the 
article previously mentioned. 

As a final precaution, designers should give careful 
consideration to the design of the plate overhang and 
investigate for resistance to shearing forces, particu- 
larly since in this country the tendency is to use very 
short short-plates. 
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A New Plant 
Western Works of 
Michigan 





At this plant quantity production 
of angle compound air compressors, 
air lift pumps, diamond core drills 
and rock drill and coal cutter sharp- 
ening machines is accomplished. 
Other products of the company are 
made in the Claremont, N. H., plant. 
The new plant (1) is on a 120-acre 
plot. Note type of buildings and 
transfer table to simplify car switch- 
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and Its Layout 


Sullivan Machinery Co. 
, Ind. 


ing. The receiving and shipping 
floor (2) also contains elaborate chip 
disposal equipment. Other views 
show the heavy machine department 
(3), the screw machine department 
(4),a manufacturing department (5), 
air compressor assembly (6), a corner 
of the stores department (7), the 
lathe department (8), and the main 
assembly floor (9). 
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What Modern Machine Tools Are Doing 


Warner & Swasey Turret Lathes 
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Armature shaft. Cold-rolled steel. No. 2-A universal 
turret lathe. Operations: First chucking, 1—‘s in. diam- 
eter forward, feed bar to stop, 2—Turn and neck, 3—-Turn 
and neck, 4—Form taper, 5—Face and chamfer, 6—Center 

: end, 7—Thread, 8—Cut off and chamfer next piece. Time, 
Section B-B first chucking, 3 min. Second chucking, 1—Chuck, 2—Face 
and chamfer, 3—Center, 4—Thread, 5—Remove piece. 
Time,, gecong chucking, fo min, Total time, 3iv minutes 





Mixer valve for carburetor. Brass 
casting. No. 2 plain-head turret 
lathe. Operations: 1—Chuck, 2— 
Center, 3—Face and neck, 4—Drill, 
5—Drill, 6—Rough turn, 7—Finish 
turn, 8Remove. Time, i min. each 
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Locomotive piston-valve fol- 
lower. Cast iron. No. 3-A 
universal turret lathe. Opera- 
tions: 1—Chuck, 2—Rough 


5". /8 Pitch SAE thread 








wo * . turn, bore, face and form 
554 ss allan ctl radius, 3—Finsh turn, finish 
Automobile steering-arm. Drop forging. No. 6 double-back-geared bore and face, 4—Finish face, 
turret lathe. Operations: 1—Chuck, 2—Chamfer end, 3—Turn thread 5—Ream hole, 6—Remove. 
diameter and face end, 4—Rough taper, 5—Finish-form taper, 6— Time, 44 min. each when 


Thread, 7—Remove. Time, 2 minutes using Stellite cutters 
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Electric motor end-bracket. Cast iron. No. 
3-A universal turret lathe. Operations: 1— 
Chuck, 2—Drill and rough face rim and hub, 
8—Rough bore holes, 4—Finish bore, at the 
same time finish. face, 5—Finish bore holes, 
finish face the hub, 6—Ream 2.3125 in. hole, 
7—Ream 2.755 in. hole, 8—Remove. Time, 
64 minutes 
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Air-cushion cylinder for punch press. Cast iron. 
turret lathe. Operations: 1—Chuck, 2—Use core drill if hole is too 
small to allow pilot bar to pass through, 3—Rough bore and face, 4— 
Finish bore and face, 5—Unload. Time, 30 min. for the maximum 
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Commutator shell, heavy-duty motor. Drop forging. 
No. 3-A universal turret lathe. Operations: First 
chucking, 1—load, 2—Face A, B and C, 3—Face rim, 
turn O.D., counterbore D, rough bore hole and form 
radius, 4—Finish turn O.D. and form radius, 5— 
Unload. Time, first chucking, 124 min. Second chucking, 
1—Load, 2—Face small end, 3—Face G and E, rough 


bore, rough turn F, 
H and I and form 
radius, 4—Rough 
groove, 5—Semi- 
finish groove, 6— 
Finish groove, 7— 
Semi- finish bore 
and finish turn 
F,, semi-finish turn 
Hand form radius, 


8&—Finish bore and _ 


finish turn H, 9— 
Form radius in 
hole, 10— Unload. 
Time, second chuck- 
ing, 28 min. Total 
time, 404 minutes 





No. 3-A universal 
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Quart milk-bottle mold, Cl. 
No. 2-A universal turret lathe. 
Chuck, rough bore, rough face 
and rough turn, rough bore, 
finish bore, finish turn and fin- 
ish face, rough radius, finish 
bore hole, finish radius, 28 min. 
Chuck, rough form hole, rough 
face end, rough form O.D., 
finish form hole, finish face end, 
finish form O.D., 12 minutes. 
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Why Don’t They Know Better? 
By P. F. JOSEPH 


With so many mechanical periodicals, catalogs and 
other reading matter available, it is almost unbelievable 
that machine tool salesmen find so many production men 
who do not seem to know much about standard methods 
of production. Every salesman can tell many stories 
in confirmation of that fact. Here are two that illus- 
trate the point: 

There is a manufacturing concern whose product is 
recognized by its trade as being among the first in 
quality and design. This product is used in certain 
automobiles where all of the details are supposedly 
made to predetermined standards. The head of this 
company called in a machine tool salesman, handed him 
some blueprints of work and asked for production 
estimates. Estimates were submitted, covering two 
standard precision machines. Later the salesman made 
another call and was told: 

“We do not believe that we could keep these machines 
busy a sufficient length of time to make them a paying 
investment. You see, in the manufacture of our prod- 
uct we do things differently from most manufacturers. 
We assemble and fit our parts one to the other.” 


UsE PRECISION MACHINES TO AVOID FITTING 


Now the object of using the precision machines is 
precisely to avoid the sort of fitting that this shop does. 
Here is an illustration of just what this manager meant 
by fitting: 

When it was necessary to insert a No. 4 Woodruff key 
in a shaft, they did not use a standard key cutter of 
the proper size and make a drive fit of the key in the 
shaft. They used a smaller cutter and the vise hand 
fitted the key by filing it to the slot which had been 
milled in the shaft. 

This manager has not learned that parts can be 
made more cheaply and more closely to predetermined 
dimensions by modern mechanical means than they can 
possibly be made by hand methods, regardless of how 
skillful the mechanics are, or where the shop is located. 
If this manager’s customers eyer check up on his work, 
Mr. Manager will get a headache. 

Another recent case was in a shop using an internal 
grinder, principally on hardened steel gears and the 
like. Since the production of hardened parts was lim- 
ited, the machine was not in operation all of the time. 
A salesman happened to call at this factory while 
the machine was idle. He noticed that the shop made 
and used quite a lot of bronze bushings with 14-in. 
hole, with walls of *s-in. metal, the bushings being 1? 
in. long. The holes were being sized with a hand 
reamer, an operation that took about 2} minutes per 
hole. The thin wall of the bushing made reaming a 
difficult operation due to distortion arising from the 
holding means. 


THE OLD FALLACY ABOUT GRINDING 


The salesman asked why the bronze bushing was not 
ground when the operation could be done so much 
faster by grinding than by reaming, and when grinding 
would give a rounder and straighter whole. The sur- 
prising answer was: 

“We do not believe in grinding any soft material, 
especially brass, or bronze, because the abrasive from 
the wheel will be embedded in the soft 'material. This 


bronze bushing is used on a shaft that is hardened and 
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ground; so these soft bushings lap the shaft in a very 
short time.” 

The salesman began reasoning with the superin- 
tendent to show him the fallacy of his idea. After 
considerable persuasion, the superintendent consented 
to grind a small lot of bushings as proof of his own 
statement. Much to his surprise, he found his state- 
ment false, and since then his product is better and 
more satisfactory than ever, and costs a lot less. It 
took a long time for the superintendent to acknowledge 
that fact. Perhaps he thought that improvement in his 
method would amount to a confession that he had 
neglected to educate himself on a matter of considerable 
importance to his own firm, as well as to himself. 





A Card System to Help the Inspector=- 


Discussion 
By J. R. RIDLON 


An article by K. H. Crumrine on the above subject, 
published on page 349, Vol. 61, of the American 
Machinist, recalls to my mind that in 1914 I was com- 
piling just such data as was recommended in his article. 

The data were put on 84xl1l-in. Vellum paper, the 
sketches being made in India ink and the necessary 
instructions being typewritten. When typewriting the 
instructions the sheet was backed up with black carbon 
paper, so that a clear print could be made. Sufficient 
information to differentiate one sheet from another was 
placed in one corner and included the detail number of 
the part, the operation number, and shop numbers of 
the machines on which the operation was performed. 
Alternative machines were also noted and the sheet car- 
ried, in addition, a code number and letter showing the 
location of the point at which the work was done. 


OUTLINE SKETCHES USED 


When needed, an outline sketch of the piece showing 
the critical dimensions was placed in the opposite cor- 
ner. On these sketches arrows indicated the points of 
special interest and they were also lettered for text 
reference purposes. Outline sketches were used to show 
the application of such gages as might be improperly 
used. 

Below the sketch and number was the text, and it 
covered nearly all the points brought out by Mr. Crum- 
rine. As previously intimated, blueprints of these 
sheets were made, the operator of the machine, as well 
as the inspector, being furnished with a copy. 

For the information of those interested, I might also 
state that this same system was used for set-up in- 
structions. It was then possible to assemble all special 
and standard tools and equipment, needed for the mak- 
ing of a new set-up, alongside the machine before the 
run on the previous piece was finished. Such practice 
greatly facilitated tool crib operation because advance 
notice was given to the tool crib that tools for a certain 
set-up were going to be withdrawn. The toolkeeper 
had time to collect all the required tools for a set-up 
during his spare time. 

When ready for delivery, the tools were sent by the 
truckers to the machine at which they were required. 
The operator signed a receipt for the material, the re- 
ceipt being returned to the tool crib. The arrangement 
saved the time of both the operators and the set-up 
men, to say nothing of the elimination of the congestion 
at the tool crib window. 











No Safe Short Cut to High Production 


By Henry H. Farquhar 


Effect of installing incentive payment schemes without proper 
preparation — Efforts to increase production must suit local con- 
ditions—Responsibilities of management and its essential functions 


OST of the failures of serious attempts to in- 
M ess the production in manufacturing plants 

through the development of better methods of 
management are directly attributable to two main 
causes. First, the installation of some sort of incen- 
tive or production payment scheme before the necessary 
foundation has been laid. 
Second, the use of meth- 


method—and that he does gain the workmiin’s co- 
operation in making a time study, establishing rates, 
and introducing one of the many incentive payment 
plans. 

Can you visualize this workman hunting fixtures 
under the bench; can you imagine him hunting around 
to find the right size of 
drill; can you see him 








ods and mechanisms not 
suited to the particular 


forcing the dull drill 
through the rod with all 


problems and conditions of 
the business in question. 

I recently watcheda 
workman perform a simple 
drilling operation on a 
brass rod. First he had to 
hunt under a nearby bench 
for a fixture, then he had 
to go toa neighboring ma- 
chine and borrow two dif- 
ferent -sized S-wrenches. 
Finally he got the rod 
clamped and the chuck 
ready. He then felt in 
his overalls pocket and 
brought out some ten- 
penny nails, a couple of 
machine bolts and a plug 


MALL increases in production, secured 

through the artificially stimulated efforts 
of the workmen, tend to diminish gradually 
to the vanishing point. Where there is one 
lasting example of the. best. in management 
properly applied, there are actually hundreds 
of failures. These failures are generally due 
to the fact that the much-advertised mecha- 
nisms of management have been mistaken for 
the real fundamentals, and because some 
sort of incentive payment system has been 
mistaken for a philosophy or system of the 
whole of management. The form of an organ- 
ization, the production and cost systems, the 
material control methods, and the labor 
policies must all be carefully adapted to the 
particular problems and conditions in a plant. 
Only in this way can the benefits of high 
production be obtained. 


his might under the spur 
of additional pay? Per- 
haps you can visualize the 
increased output that he 
will undoubtedly get 
through his individual 
hustling. Butcan you not 
also visualize how, after a 
few days of this sort of 
thing, he will become dis- 
gusted at trying to do his 
own work and the manage- 
ment’s too, and will throw 
up his job with, “Oh Hell, 
what’s the use?” How 
much of this workman’s 
time could have been saved 
to be devoted to the actual 








of tobacco—but not the 


drilling operation, if the 











management had first un- 








drill he was hunting for. 
He inquired around and 
finally procured the drill from among a _ similar 
miscellaneous collection in the pocket of another 
workman. 

He set the drill and started the work. I was some- 
what curious as to why the actual drilling took so 
long and asked him to let me see the tool. Both cutting 
edges were dull along their whole length, as well as 
nicked in several places. This is an actual case, not 
in the least exaggerated, and occurred in a shop that 
was run quite as well as the average. The workman 
had taken twenty minutes to complete an operation 
which at the most, should have required less than ten. 

Now let us assume that the manager of the plant 
in which this workman was employed felt the need 
for an increase in production with a corresponding 
decrease in costs, a need keenly felt by manufacturers 
today. Assume also that this manager has been sold 
on the idea that what he needs is the so-called short 
cut to production increase—a production payment 


A paper presented at the twenty-third annual convention of the 
National Machine Tool Builders’ Association, Lenox, Mass.. 


October 9, 1924. 





dertaken to see that, when 
this workman was asked to drill the brass rod, he had 
been previously supplied with the proper fixture, the 
correct size of S-wrenches, the right drill in standard 
condition and, in case any doubt could possibly exist 
in his mind, with definite instructions as to the best 
known way of performing that operation? 

It is significant, in this connection, that those who 
have had most to do with developing high-production 
management in assembling industries are generally 
agreed on one point. Of the production increases 
secured through development of improved methods, 
about 80 per cent has been effected by the management 
in its scientific study and adjustment of the details 
of preparing the job before it is put into the hands 
of the workman at all. In other words, only 20 per 
cent of attainable pickups in production, or even less, 
can be secured on the average through efforts on the 
part of the workmen themselves. 

Furthermore, in few industries is the direct labor 
cost as much as 40 per cent of the total cost of the 
product. A pickup, then, of 20 per cent affecting a 
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direct labor cost of 40 per cent of the total gives 
only 8 per cent as the maximum total cost reduction 
that can be expected from labor itself. Even this 8 
per cent, however, may not be a permanent gain, if the 
methods applied in inducing it are such as to destroy 
the confidence and morale of the workmen. It is 
interesting to note in this connection that in really 
thorough developments of all functions of management, 
both the total and the direct labor cost reductions have 
in many cases been two, three, or even four times as 
much as was contributed by the workmen alone. I 
believe these facts will become apparent when it is 
recalled that, in the average machine shop, probably 
50 per cent of the day consists of machining time 
when the workman has little to do anyway. 

But suppose that our manager did, through his 
appeal to the workmen, effect this 20 per cent increase 
in production. What is likely to happen ultimately? 
Let me illustrate with another story from actual 
experience. A blacksmith, whom I knew very well, 
went to work in a plant where there seemed to be 
prospects of high earnings through the management’s 
desire for increased output. The shop was well 
equipped with the very best forges, tools and machines, 
and the firm was swamped with work. The black- 
smith’s story runs thus: 

“Morning after morning I went to work to find the 
fire out in the forge and I had to collect my fuel and 
start my fire. I often had to hunt about for tools that 
the night shift had ‘borrowed’ from me, after which 
I would clear out the clutter from around my forge 
and then, like as not, stand around for half or three- 
quarters of an hour waiting for the foreman to assign 
me a job. Though I reported for work at seven-thirty, 
it was often nine or even ten before I got started. 

“I called the boss’ attention to this one morning and 
his reply was, ‘What is that to you? You get paid 
for your time, don’t you?’ When I go to work I want 
to work; otherwise I’d rather stay home.” 

He finally quit in disgust. — 


LACK OF MANAGEMENT PREVENTS INCREASE 


Here is a perfect illustration of conditions that the 
workman is powerless to remedy, and that prevent 
him, no matter how hard he tries, from increasing his 
output beyond a very moderate amount. Emphasis has 
been placed on the provision of suitable tools, but this 
is not enough. In this and many similar cases we 
have the very best of equipment, maintained in the 
best condition, yet lack of good planning, lack of 
preparation of materials, orders and tools, lack of 
scheduling and dispatching—lack of proper performance 
on the part of the management, in other words—abso- 
lutely prevented a reasonable day’s work on the part 
of the workman. 

Take the case of another workman in one of the larg- 
est plants in New England who entered wholeheartedly 
into the firm’s project to increase production. In his 
effort to speed up his own work he came upon the idea of 
a simple jig that enabled him to turn out four times 
as many parts per hour as the time-study man had set as 
standard. Was the boss pleased when he heard about 
the new jig? Decidedly yes, until he found that the 
workman’s pay envelope also carried four times as much 
as before—more, even, than his foreman was getting. 
That would never do. 

A consultation was neid and the workman’s allowed 
time was reduced 75 per cent, so that he must produce 
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four times as many pieces per hour to receive his hour- 
rate of pay—the same pay he had received before he 
tried to speed up. I leave it to you to guess thé result 
from the standpoint of the workman. 

It does not matter one particle whether such a reduc- 
tion takes the form of a lower price per piece, a de- 
creased allowed time for a given number of pieces, a 
lower value of work expressed in terms of “units,” 
“points,” or other camouflaged expressions. The effect 
is the same and there can be but two possible results. 
First, the loss of the workman, or possibly of the whole 
shop force in extreme cases; and second, systematic 
slowing down of production with destroyed confidence 
and morale. 


EFFECT OF THE PLAN ON WORKMEN 


Even if the workmen had not given up their jobs, as 
they did in each of the two cases cited, it is too much to 
expect that they would continue to put forth all efforts 
toward increasing production, when they saw all about 
them manifold evidences of lack of similar effort on the 
management’s part. Let me repeat. There is no perma- 
nent short cut to increased production and decreased 
costs through speeding up the workman by any incentive 
plan. Even if the management does succeed through 
such appeals in spurring the workmen on, trouble is 
almost sure to come later when they realize that most of 
the burden has been passed to them. 

The wiser managers of today believe that incentive 
payment, instead of being of first importance, should, in 
nine cases out of ten, be the last thing to tackle. It is 
even questionable if it is necessary at all, except as it 
helps to bring pressure on the management for the con- 
tinuous discharge of its proper duties. The more for- 
ward-looking take the attitude illustrated by that of two 
managers with whom I have done advisory work. Each 
of these men said, in substance: 

“I am not going to appeal to my workmen through 
incentive methods of wage payment, profit-sharing, or 
any other way to increase their individual production, 
until we have tightened up our own work in several 
particulars. It is useless and unfair to expect them to 
respond permanently until we, the executives to whom 
they look for leadership and example, have done our own 
share toward securing high production and low costs.” 

Each manager recognized that any appeal to the work- 
man to give his best toward high production has met 
with lasting success only when conditions have been 
made such that the workman can, if he wants to, produce 
a big day’s work. A second requirement is that he must 
be put in such a frame of mind that he will actually 
want to. The bringing of both these conditions to pass 
is distinctly a management duty and, until the manage- 
ment has seen to it that its own part is fully played, 
through careful standardization, effective planning, de- 
tailed scheduling and all the rest, the incentive appeal 
will meet with only half-hearted or temporary response. 

Both of these managers know that it is comparatively 
easy to secure increased production in any non- 
standardized, day-work plant. It has been done time 
and again and is constantly being done today. They also 
know, however, that there is little credit and no satisfac- 
tion in having a slight increase handed to them when, by 
really doing their own job properly, they could secure 
twice this increase. These smaller increases, secured 
through the artificially stimulated efforts of the work- 
men, tend to gradually diminish to the vanishing point. 
Where there is one lasting example of the best in man- 
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agement properly applied, there are hundreds of actual 
failures because the much-advertised mechanisms of 
management were mistaken for the real fundamentals. 

There are certain well-defined functions of manage- 
ment that are of prime importance in the development 
of an industrial plant along production lines. Consid- 
ered in the order in which they are usually applied 
they are: 

1—Investigation and analysis 

2—Standardization 

3—Planning and preparation 

4—Scheduling 

5—Dispatching and producing 

6—Measurement 

7—Organization 

8—Labor relations 

The manager who has not been beguiled by alluring 
short cuts, but who has honestly assumed the full 80 per 
cent of his share in the effort for high production, has 
first put his own house in order. To do this he has first 
made a careful investigation and analysis of his prob- 
lems in the light of local conditions, in order to find 
out what is wrong and what general type of remedy is 
needed. Because some plan or mechanism has worked 
well in his neighbor’s plant is no assurance that it will 
work well in his. 

Many perfectly scientific and forward-looking plans of 
management have been discounted and thrown out, 
simply because the particular methods and mechanisms 
employed were entirely unsuited to the particular prob- 
lems that the business presented. The fault was in no 
wise with the general principles followed, but only with 
the specific methods employed. The form of organiza- 
tion, the production and cost systems, the material con- 
trol methods, the labor policies—all of these must be 
carefully adapted to the particular problems and con- 
ditions. 

Having decided on a general policy, the manager then 
insists upon thorough standardization, deciding just 
what should be done, how best to do it, and enforcing 
this way in practice until a better way is found. Stand- 
ardization is the very foundation upon which advanced 
management methods must rest and with it, as an inte- 
gral part, must go rigid maintenance of such standards 
as have been set up. It is not all, but a very large part 
of controlled management. 


PLANNING POSSIBLE THROUGH STANDARDIZATION 


Next in importance comes the planning and prepara- 
tion of the work, deciding in advance what has to be 
done and where to do it, together with the provision and 
control of all necessary standard tools, instructions and 
programs for the work. Only through previous stand- 
ardization of all elements of the work can accurate plans 
be made in advance and definitely controlled in practice. 

Scheduling consists in determining when each part of 
the work is to be started and finished, so as to secure 
maximum use of facilities and labor. Through the dis- 
patching and producing functions the orders are issued, 
the work is actually done in accordance with the plans 
and times previously determined, and the work that is 
done is paid for. Measurement is the gaging of results 
through the use of inspection, costs, statistics, and exec- 
utive reports. In other words, measurement is the com- 
parison of what has been done with what should have 
been done. 

Through organization the determination of responsi- 
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bilities and working relations between the various mem- 
bers of the personnel is made, so as to make the maxi- 
mum amount of team-work possible. The problem 
centering about human relations in industry must be 
solved so that there may be maximum satisfaction all 
around. It will be observed that questions of methods 
of paying workmen form only one part of one of these 
eight functions. 

The scientific rounding of these management duties 
into a well-regulated machine has formed the very foun- 
dation upon which good industrial administration has 
rested. By this I mean the balanced control of all parts 
of the business. When this has been done, then, if con- 
ditions in your particular plant seem to demand it, let 
there be incentive payment. High production with 
accompanying low costs will be sure to follow, but care 
must be taken to look upon any incentive method as 
merely a small part of the composite plan—not as a 
short cut to high production. 


Se 


Famous Machinists of History 


By H. H. MANCHESTER 


Henry Maudslay (1771-1831) 


Henry Maudslay was born in 1771, at Woolrich, 
where his father was an artificer in the arsenal. 

The arsenal produced many types of guns, and 
Henry worked there as a boy and youth, carrying 
out the different processes and learning how to run the 
machines then in use. He became known as a ready 
but exact workman and an expert machinist as far as 
his experience went. 

At eighteen he entered the employ of Bramah, who 
was then constructing machines to be used in the 
manufacture of his well known locks. It is said that 
the self-tightening leather collar which Bramah used 
on his newly invented hydraulic press was suggested 
by Maudslay. 

In 1798 Maudslay, who had become superintendent of 
the shop, left over a question of wages, and set up for 
himself at Marylebone. 

As early as 1799 Maudslay invented the slide-rest 
for the lathe. Before this the tool had been moved 
by hand, and it had, of course, been impossible to 
produce absolutely exact work. This invention was par- 
ticularly timely because the age of machinery, due to 
the invention of the steam engine, was just beginning. 

Another invention of Maudslay’s in the same year, 
was the screw-cutting lathe. This was an adaption of 
the method already employed of cutting wooden screws, 
but was, nevertheless, highly important. 

In 1808-4 Maudslay was employed by Brunel to 
originate the machines which were to be used for cut- 
ting pulley blocks for ships. The next year he took 
out a patent for printing calico, and in 1807 a patent 
for a table engine, which remained in use for half 
a century in cases where small power was needed. 

He removed his shop to Westminster Bridge Road 
in 1810, and began to manufacture all sorts of machines 
to order. 

In 1812 he received a patent for purifying water by 
blowing air through it. Soon after this he became 
particularly interested in marine engines, and made a 
specialty of these until his death in 1831. 
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The French Machine Shop 


By NORMAN LEE 
Allis Chalmers Manufacturing Co 
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HE mind of the engineer visiting France is prob- 

ably not attuned to the observance of details as 
he passes through the different machine shops. More- 
over, he usually “does” as many places as possible in 
the limited time at his disposal, and is not to be blamed 
if his impressions are kaleidoscopic. 

But the writer, an American, has been an engineer 
in France for nearly a score of years, and, from having 
been through the mill there, has had’ ample opportunity 
to notice details that differ from American practice, 
which will no doubt interest some of the readers of the 
American Machinist. 

In the main, the French machine shop, in the more 
go-ahead concerns, differs little from the American. 
It is usually planned with good routing. There is an 
increasing use of individual electric drives. The United 
States and England, and to some extent Germany, seem 
to have developed the conception and design of machine 
tools better than have the French. Manufacturers are 
fully alive to this, so that the visitor will feel per- 
fectly at home amid the names he sees such as Niles- 
Bement-Pond, Gisholt, Brown and Sharpe, Kearney 
and Trecker, and others. 

French machine tools are often cumbersome and 
awkward. For instance, the lead screw of a lathe may 
have a pitch of one centimeter, nearly half an inch. I 
can remember a slotting machine that had a face plate 
about a yard in diameter, and of the two cross feed 
handles one was in front, and the other way out at the 
side. It was almost ludicrous to see the workman 
sprawling around like a crab from one handle to the 
other. 

But if well-equipped with American machine tools, 
there is a lack of minor conveniences such as electric 
drills, pistol-grip hacksaws, pneumatic chippers, and 
similar tools, and small attention is paid to really good 
artificial lighting. The French vise is not our solid 
parallel jawed affair, but is composed of two jaws, 
hinged together about a yard below the surface of 
the bench. One jaw is longer than the other and is 
round at its lower end which sticks into a hole in the 
floor. It is attached to the bench by a strap of iron 
so that it may turn. 


Limit GAGES FAIRLY COMMON 


The use of limit gages, Johansson gages and similar 
tools is well developed and there is one tool the French 
mechanic is never separated from, his vernier calipers. 
As vernier is a French name, of all places you would 
think it would be applied to this tool in France, but 
on the contrary, it is called a “pied a coullisse” or “slid- 
ing foot.” He uses it to the exclusion of our outside 
calipers, and often the small square, and I must say 
it is very convenient, for in turning, when he takes 
his diameter, he gets a reading that tells him exactly 
how much to take off for the next cut, both for inside 
and outside work. 

The fitter never files his piece lengthwise, but always 
with the “trait croisé,” or crossed filing, 45 deg. one 
way and 45 deg. the other. By the look of the work 


with its crossed file scratches, he can tell if it is flat, 
and a good piece of “trait croisé” is a beautiful sight. 
Any French mechanic worthy of the name is in- 
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variably an excellent all-round man, and can turn his 
hand to fitting, lathe work, planing, milling, forging, 
etc., and do all of them well. I am told that their 
ability lands them in a short time in the tool room 
when they come to this country. The blacksmith, too, 
is an excellent workman, and I have seen automobile 
speed-box gear-shift forks, most complicated affairs, 
forged out of the rough in a way that was marvelous. 
When working with a striker, there is a different ca- 
dence between the sledge and hammer than in America. 
Here it is boom, boom, in even time; but there it is 
boom, boom . . . boom, boom, sledge after ham- 
mer quickly and then a halt. 


No CLAW HAMMERS IN CARPENTER SHOP 


But it is the carpenter shop that is interesting, be- 
cause it is so far behind the times. In the first place, 
our familiar claw hammer is unknown. The French 
carpenter uses a flat pein hammer to drive and a pair 
of nippers to pull nails. The plane is invariably the 
old wooden affair with a wedge to hold the blade. 
The carpenter may possess a one-hand saw like our 
Disston in his kit, but his favorites are ordinary buck 
saws. They are used on even the finest cabinet work, 
and in spite of their primitiveness, for the blade is 
tightened by a twisted string and stick, the French 
carpenter does excellent work with them. 

As to wood-turning lathes, they also are backward. 
I can remember one in a large factory in 1917 more 
antiquated than the one I had learned: on in 1897. It 
had only two speeds and was driven by a round leather 
belt like a sewing machine. To set the tailstock and 
rest was quite a combination. But I can also remem- 
ber with what deftness a young chap of 17 was turning 
out circuit-breaker switches on it, and with what bold 
strokes he roughed them out, finishing later with deli- 
cate and expert cuts. The French gouge is well named, 
for it is used there in preference to the straight gouge, 
and in a Frenchman’s hands is a far less treacherous 
instrument than in mine! The buzz saw, band saw 
and planer are modern enough; it seems to be prin- 
cipally the lathe and hand tools that are so out of date. 

The reader will doubtless be curious as to what 
these artists earn. Before the war, a good mechanic 
on piece work could earn ten francs in a ten-hour day, 
or $2. Now he receives from 25 to 30 francs per 
8-hr. day, or say $1.50. And as living measured in 
francs, is between three and four times the pre-war 
level, he is not nearly so well off. Plumbers, plasterers, 
brick layers and such gentry are no exception and can- 
not earn above $1.50 a day in the Paris region. In 
the provinces the rates are somewhat lower. 

One of the stock attractions at a Paris street fete 
is the wood turner. I have often watched him at work 
in his little shack on wheels. Usually his motive power 
is a wheezing, coughing, spasmodic, old-fashioned gas 
engine, which lies down almost completely when he takes 
a roughing cut. Or it may be a water motor equally 
lazy. His work does not revolve rapidly, say 600 to 
800 r.p.m., but you should see him at it. For a small 
sum he will turn you a souvenir before your eyes. 
This is frequently a goblet or wine glass, some 8 in. tall, 
the bowl and foot being about 1 in. or a little more in 
diameter. They are of paper thinness, and the stem is 
not over 2 in. thick with several rings of wood on it, 
say vx in. thick, between the bowl and foot. He cer- 
tainly knows his job, even though his equipment be 
prehistoric. 
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Signals in the Shop to Speed Production 


By C. J. Priebe 


How the workman calls the foreman, inspector or dis- 
patcher—The plan a part of the production control 
system—Saves time and keeps materials moving properly 


facturing Co., Seneca Falls, N. Y., need waste 
no time in calling the foremen or in letting the 
dispatchers know the status of their work. 

Likewise, it is easy for the foremen, inspectors and 
dispatchers to know just where their attention is 
needed, and to keep the 
work progressing from one 
operation to the next with- 
out lost time and motion. 

These conditions are 
largely the result of the 
signaling system employed 
in the shop, a system .that 
is one of the phases of 
the highly developed pro- 
duction control system in 
use in the plant. The 
signals themselves form 
one of the most noticeable 
features in the shop. Note 
the aisle between’ the 
lathes in Fig. 1, with a 
signaling stand for each 
machine. Similarly in the 
assembly departments there 
is a stand for each work- 


Te workmen in the shops of The Goulds Manu- 





process and the top one the cards for the job or jobs 
to be done next. All three tiers of cards are visible 
from the front, so that it is plainly evident if one of 
the compartments is empty. 

Before going into the method of operation of the 
system, mention must be made of some of the forms 
employed. Although there 
are a number of standard 
forms and sheets used 
throughout the production 
control system, the two 
with which we are imme- 
diately concerned are the 
Move Order and the Time 
Card, because they go into 
the shop with the work. 

The Move Order for a 
part contains, under the 
heading of instructions, all 
information regarding the 
sequence of operations on 
the piece and the routing 
of the job through the 
shop. Note in Fig. 3 
that the machine and the 
worker are both designated 
for each operation, and 








man, excluding helpers. 

The stand consists of a 
pipe about 6 ft. long pro- 
vided with a cast-iron base and a horizontal rod at the 
top for carrying the signals. These signal flags are 
strips of sheet metal which are painted in three 
distinctive colors and which can be attached to the 
hooks as shown in Fig. 2. 

The significance of the signal flags is given by the 
instruction board at the bottom of Fig. 2. It will 
be noticed that the red signal serves to call the dis- 
patcher, the yellow signal the foreman, and the green 
signal the inspector. The yellow and green signals 
hooked together call for an inspection of the tool set-up 
after the first piece has been machined. When the 
red signal is hung on the green one it is an indication 
that a replacement order will be necessary to make 
up for the rejections that have occurred. 

There is a tin box or rack with three compartments 
mounted on the signal stand for holding the time cards 
and instructions that go with each job. The bottom 
pocket of this box, or machine dispatch board, holds 
the cards for jobs already completed by the machine 
operator, the middle pocket the cards for the job in 


Fig. 1—There is a signaling stand for each operator 


the standard time given. 
On the bottom of the card 
are marked off six tickets, 
which are used in calling at the toolroom for the tools 
needed on the various operations. 

The Time Card is made out in triplicate for each of 
the operations listed on the move order. This card, 
as shown in Fig. 4, gives data regarding the standard 
time and has space for marking the time consumed 
by the operator and his bonus earnings. The back of 
the card is provided with spaces for stamping the 
time at which the job is begun and ended. 

When an order comes in, the engineering department 
first furnishes a bill of the material required. Castings 
can then be ordered, a supply of those most needed 
being kept on hand. If the pumps desired are in stock, 
they are shipped and others built to replace them. 

It is now the duty of the production control depart- 
ment to see to it that all the parts required for the 
order are made correctly and on time. If a part has 
been made before, a record of all data necessary for 
the job will be found on a separate sheet in the Flow 
of Operations Record. 

The move order or operations card just described 





732 AMERICAN 

















Fig, 2—Signaling Stand and Instruction Board 


is then made out in triplicate. The time cards are 
filled out next in triplicate for every operation on the 
part. In addition, there are other forms and records 
which must be cared for and filled out so that all 
work on the order will be properly correlated. 

The job cards go next to the control board, which 
is the master arrangement by which the work of all 
the machines is scheduled. There is a separate control 
board for each machine department, some of them being 
shown in Fig. 5. The boards consist of racks or slots 
one above the other for holding the cards, each rack 
corresponding to a given number of machine and 
operator. 

The days of the month -are numbered across the 
top of the board and a pair of movable strings mark off 
a vertical section of the board for jobs to be done 
on the present day. Notice that the time cards overlap 
in their respective racks. The degree of overlapping is 
determined by the heavy pencil marking at the top of 
the card. The total estimated time for the job has 
previously been marked off in the blocks from the left 
of the card, Fig. 4, each block representing an hour 
and each main division a half day. With the cards 
overlapped so as to leave only the crayon marking to 
show, the length of the row indicates the amount of 
work scheduled for a certain machine, as measured 
in days on the scale at the top of the board. 


How THE BOARD FUNCTIONS 


The board serves not only to keep all machines sup- 
plied with work, but also to keep the work moving 
continuously from one operation to another. That is, 
it is possible to know when the first operation will be 
done on a lot, so that the second and third operations 
can be scheduled to follow immediately. Special or 
rush jobs are designated by buff or other colored cards, 
which can easily be noticed on the board. 

It has been noted that the job cards are supplied 
in triplicate. When the day arrives for doing a job, 
the original card and one duplicate are sent to the 
shop, keeping one duplicate in the rack. When the job 
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has actually been started, the duplicate is sent back 
from the shop and the time noted on the copy in the 
board. When the operation has been completed the 
time card is returned from the shop and the time noted 
on the board card. The shop copy of the card then 
goes to the timekeeping and bonus department. 

When the job cards are sent to the shop they go 
first to the departmental dispatcher, who is responsible 
for keeping the machines properly supplied with work. 
One dispatcher is required for about every 100 men, 
as in Plant 2 there are 800 men and eight departmental 
dispatchers. 

The dispatcher has under his care an outfit similar 
to that shown in Fig. 6, located near the machines 
he is serving. The clock is for stamping the starting 
and stopping time on the time cards. The boxes for 
the job cards have two pockets opposite each machine 
number, one for jobs ahead and one for jobs finished. 

It is the departmental dispatcher who is primarily 
interested in the signals used by the workmen. Here 
is the way in which these signals enter into his work. 

Twenty or thirty minutes before the machine oper- 
ator finishes one job, or whenever he needs dispatching 
service, the operator hangs up the red signal, in the 
manner explained when treating Fig. 2. When the 
dispatcher sees the signal he goes to the operator to 
ascertain what is wanted. Finding that a new job 
will be needed soon, the dispatcher removes the “next 
job” time card from the machine dispatch board, 
and obtains all information necessary for providing 
the materials and tools for that job. The stock mover 
is given a tool slip from the bottom of the move order, 
the time card put back in its box and the red signal 
allowed to hang. 

As soon as the operator completes the job on which 
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Fig. 3—Move Order showing the operations to be 
performed on a piece 
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to restore the original number in the lot while the 
machine still remains set up for the job. 

When the operator sets up his new job, he usually 
requires the assistance of the foreman for adjusting 
Consequently, he puts the yellow signal 
on the “calling” rack, which should bring the foreman 
to him immediately. After adjusting the tools, the 
foreman instructs the operator to try out the set-up, 
and he leaves the yellow signal hanging. 

As soon as the operator has completed the first piece, 
he hooks the green signal on the yellow one, thus 
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Fig. 4—Front of Time Card employed for each operation 


he is engaged, he hangs up the green signal next to the 
red one, which should bring the inspector and the 
dispatcher immediately. The dispatcher takes the “job 
working” and “next job” time cards from the operator’s 
box and punches them on his time clock. Taking 
them back to the working place, he puts the former 
card in the “job finished” pocket and the latter in the 
“job working” pocket. He then places the red signal 
in the idle signal rack, and obtains from the group 
dispatch box the “next job” cards for the machine 
dispatch box. At regular intervals, the dispatcher col- 
lects the time cards from the “job finished” pockets 
of the machine dispatch boards under his care. 

In the meantime the inspector has been inspecting 
the finished parts and laying aside the defective ones. 
After properly marking and initialing the time card 
and move order, if the job is ready to be moved away, 
he removes the green signal. 

When rejections have been made on the lot, it may 
be necessary to replace the rejected pieces before the 
lot goes to the next operation. Instead of removing 
his green signal, the inspector then hooks to it the red 
dispatcher’s signal. In this way the “scrap production” 
signal shown in Fig. 2 is instituted. This signal in- 
forms the dispatcher of the rejections. He communi- 
cates with the shop production office, and if the rough 


castings or parts are available, obtains enough of them . 








Fig. 6—Departmental Dispatch Boz 


instituting the signal for “first-piece inspection,” which 
is performed by the foreman. If the piece is satisfac- 
tory, the foreman takes the move order from the tool 
box containing the parts, initials it properly and inserts 
it with the time card in the machine dispatch rack. 
Both signals are then removed. 

The operator calls for another “first-piece inspection” 
whenever the tools are reset or sharpened, except for 
simple tools such as ordinary lathe turning tools. If 
the foreman is so occupied that he cannot answer 


the signal, the inspector performs the inspection. 
In case the operator is idle 
because his signal is not 











Fig. 5—Main Control Board where the work is planned 


answered it is his duty to leave 
the machine and locate the per- 
son needed. 

It can be seen that the sig- 
naling system is an integral 
part of the production control 
system. It aids greatly in 
keeping the work progressing 
properly and in eliminating 
waste time due to delay in 
obtaining work or tools. 

The highly developed produc- 
tion control system is neces- 
sary chiefly because of the 
peculiar conditions encountered 
in this plant, which is said to 
be the largest one in the world 
making pumps alone. Over 
8,000 types and sizes of pumps 
are turned out. Of some types 
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only a few are made a year, while of others the quan- 
tities are large—over 130,000 pitcher pumps are made 
annually. The pumps range from very large to very 
small and are of greatly different types. Consequently, 
the problems of maintaining just the right amount of 
_stock, of keeping the work progressing smoothly and 
of keeping the machines busy continuously are not 
little ones. The production control system has aided 
very materially in their solution. 





Book Reviews 





Textbook of Salesmanship. By Frederick A. Russell, 
Ph.D., Professor of Business Organization and 
Operation, Univ. of Illinois. 319 pp. 54x72 in. 
Published by McGraw-Hill Book Co., Inc., New 
York. Price $3. 

Not being a salesman, the reviewer feels some hesi- 
tancy in attempting to pass on the technical merits of 
Professor Russell’s book. This much can be said with 
a clear conscience, however, that it is well written and 
much easier in style than the average “textbook.” 

The student of salesmanship, for whom the book was 
written, will bless the author for his forethought in 
printing his reference reading along with his text. He 
is consequently spared the task of wading through a list 
of reference books and trying to pick out the salient 
points. This has been done for him by Professor Russell 
who has chosen the references he needs from the impor- 
tant books on salesmanship, and used them without the 
extraneous matter. 

The purpose of this particular book as used in the 
classroom at Illinois is to teach the student the sales- 
man’s relations to the customer. After an introductory 
chapter and an analysis of buying motives the subjects 
discussed are as follows: the pre-approach; gaining the 
interview; the approach; the demonstration; meeting 
objections; the close and the departure; the salesman 
who sells to dealers. 


Scientific Distribution. A symposium in the Septem- 
ber issue of The Annals, published by the American 
Academy of Political and Social Science. 


The growing recognition that the problem of dis- 
tribution of products is even more vital at present than 
their economical manufacture is forcibly indicated by 
the remarkable collection of articles in the issue 
referred to above. The dynamic, wealth-producing 
force of modern selling is pointed out from various 
angles by many well known writers in the 260 pages 
devoted to the subject. 

The discussions are divided into five groups: Modern 
activities affecting distribution; Science and art as dis- 
tributive incentives; Modern business organization and 
administration; Statistics and distributive forces; and 
Selling instruments. With such a mass of carefully 
written articles by men who have devoted much study 
to the various phases of the problem it is obviously 
impossible to give anything like an adequate review of 
the ideas advanced. As an indication of the scope of 
these studies we may mention Political and Govern- 
mental Tendencies in the Relation to Increased Wealth, 
by Clyde L. King, Secretary of the State of Pennsyl- 
vania; The Place of Beauty in the Business World by 
Hugh Elliot, Principal, School of Industrial Art, Phila- 
delphia, Pa.; Breaking Down Sales Resistance in Indus- 
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trial Selling by Malcolm Muir, Vice-President, McGraw- 
Hill Co., Inc., New York; The Truth in Advertising 
Movement by H. J. Donnelly, Jr., Secretary of the 
National Vigilance Committee; and How Co-Operation 
Works in the Grocery Business by Herbert W. Hess, 
from information secured from the president of the 
C. M. Wessel Co., an expert on food distribution. These 
five articles, one from each group, stand out as showing 
original thought along lines not usually considered. 
The other articles, however, are well worth a carefu! 
study by all interested in solving the greatest problem 
before us. When we consider that with some well 
known products, manufactured in large quantities, the 
selling cost is from four to six times that of direct 
labor, we can readily see that there is more room for 
improvement in distribution than in manufacture. 


Management’s Handbook. Edited by L. P. Alford, 
Editor, Management and Administration; formerly, 
Editor-in-Chief, American Machinist. 1607 pp., 
44x7i in. Illustrated. Bound in flexible leather. 
Published by The Ronald Press Co., New York. 
Price $7.50. 

What its publisher calls the first real handbook of 
management is a very creditable undertaking. Like 
most modern handbooks it is a collection of independent 
sections, each prepared by an authority in the respec- 
tive field. The big job of putting together the various 
sections and smoothing out the variations in style has 
been done in a satisfactory manner by L. P. Alford, 
now editor of Management and Administration, and 
formerly editor-in-chief of the American Machinist. 

The collection in one volume of the successful meth- 
ods and practice of plant managers and consulting 
engineers should prove of considerable value to the 
manager who cannot possibly find the time to hunt up 
original material to help in the solution of his daily 
problems. There are thirty-two sections in the hand- 
book as follows: Tables and Statistics, Mathematics, 
Charts, Management Ratios, The Industrial Plant, 
Plant Layout, Office Management, Forms, Classification 
and Symbols, Purchasing and Storeskeeping, Tool 
Storage and Issue, Production Control, Control of 
Quality, Material Handling, Operation Study and Rate- 
Setting, Wage Payment and Timekeeping, Simplifica- 
tion and Standardization, Plant Maintenance, Conse~v- 
ing and Salvaging Materials, Packing for Shipment, 
Traffic and Shipping, Economic Principles, Organization 
for Ownership, Organization for Operation, Budgetary 
Control, Cost Accounting, Cost and Profit Variation 
Formulas, Banking Relations, Insurance, Market Anal- 
ysis, Labor Maintenance, Information Filing System. 

Space will not permit us to name all the expert 
assistants associated with Mr. Alford in the preparation 
of the handbook. It will perhaps be sufficient to say 
that their caliber is indicated by the fact that Dexter 
S. Kimball wrote the section on economic principles; 
Wallace Clark and Fred J. Miller covered factory lay- 
outs; Lewis H. Haney handled traffic and shipping; 
C. B. Auel took care of salvaging and conserving mate- 
rials; Joseph W. Roe and Charles W. Lytle were 
responsible for the two sections on operation study 
and rate setting, and wage payment and timekeeping; 
and Ray M. Hudson described simplification and 
standardization. 

The handbook is completed by a short section on 
information filing systems by Harrison W. Craver, and 
a well-arranged index. 
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Possible Economies in Automotive 
Machine-Shop Operations 


By A. L. DeLeeuw 


Consulting Engineer, New York City 


Economies that can be effected without great capital 
outlay—Necessity for careful selection of small tools— 
Importance of proper sharpening and accurate setting 


factory may well be compared to the campaign of 

an army. In both cases there must be a general 
strategy, a plan that, if carried out, will lead to success. 
There must be, also, the proper tactics, for however 
brilliant the plan of the strategists may be, it is bound 
to fail unless the tactics employed are correct; and, 
similarly, no tactics, however well thought out and ap- 
plied, can lead to permanent success unless the general 
strategy is sound. The comparison may be extended 
still farther. The best general will fight a losing battle 
unless he is supported by a good army, well-officered; 
and even that is not sufficient unless the quartermaster’s 
department supplies the munitions of war when and 
where required. 

This paper does not concern itself with the general 
strategy of a factory, but purposes to take up some of 
the phases of the tactics employed. To revert once more 
to the simile used, it may be said that such items as the 
officers and personnel of the army are given a great 
deal of attention in the factory, that the movements of 
troops, the routing and the dispatching have been given 
the most careful thought and that, excepting a few 
badly managed factories, the supply of materials is well 
taken care of. 

There remains, however, the use of the munitions of 
war. 


[Tt campaign for economical production in the 


Goop SHOP METHODS ESSENTIAL 


Dropping the analogy, it may be said that most of the 
phases of factory economy have been studied pro- 
foundly. The general layouts of shops, methods of han- 
dling material, routing systems and the like have been 
improved; and it has been accepted by practically every 
up-to-date factory that no success can be expected unless 
these matters are studied, systematized and rigidly con- 
trolled. This applies not only to the workshops of the 
automotive industry but to practically all shops of the 


Paper read at the Production meeting of the Society of Auto- 
motive Engineers, Detroit, Oct. 22. 


larger sizes. The thotght has become almost instinc- 
tive that efficiency methods in the shop refer to methods 
of control. In some instances the actual work to be 
done also is carefully analyzed, but, as a whole, the 
actual methods of production are based on existing 
practices, rather than on what should be done, and are 
often left in the hands of minor officers, men who, on 
account of lack of early preparation and limited experi- 
ence, have not had an opportunity to acquire the broader 
vision that is so necessary for real progress. The 
writer in his work as consulting engineer has had a 
great many opportunities to observe this lack of thor- 
ough detailed study of the actual operations of fac- 
tories; it is with this phase of the general economy that 
this paper will deal. 


CLASSES OF IMPROVEMENT 


Generally speaking, improvements in machine-shop 
methods may be divided into three classes: (a) the class 
requiring no capital outlay; (6) the class requiring a 
small capital outlay that cannot be considered as an 
asset but should be figured, partly at least, as an ex- 
pense; and (c) the class depending on the capital outlay 
that becomes an asset. 

In bringing about reduction in costs, the first-men- 
tioned class of improvements should be considered first. 
This does not refer to positive shortages that might be 
found by an examination of the equipment, gaps that 
should be filled in any case, whether improvements are 
intended or not. To make improvements with a view to 
reducing costs without a capital outlay does not neces- 
sarily mean that there will be no initial expense; but 
when this method of reducing costs is employed, it 
should be a rule that every improvement should pay for 
itself within a year. 

As an illustration of what may be done along these 
lines, a few of the every-day operations in a machine- 
shop will be taken up, beginning with the operations of 
drilling. 

Drilling, one of the simplest operations, requiring no 
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particular skill or expensive equipment, is not always 
done with proper regard for the magnitude of the oper- 
tion as compared with other operations in the shop. 
Much study may be given to milling or the boring of 
cylinders, because the cylinder is one of the main parts 
of the finished product; yet it will be found that, as a 
rule, many more men are employed in drilling holes in 
minor pieces than are engaged in the main operations 
on the cylinders. It is true that greater economy can be 
effected in a single operation on a cylinder block than in 
a single operation on a minor piece; but, as most of 
these economies have already been effected, the possible 
economies on the minor pieces are now greater than the 
gains that may be made by further improvements in 
single operations on the major pieces. 


ECONOMY IN DRILLING HOLES 


The greatest possible economy in the drilling of holes 
is reached when the greatest possible number of holes is 
drilled at cne time, when the holes are drilled at the 
greatest possible rate of penetration, when man and 
machine are both occupied all the time, and when no 
delay occurs because of breakdowns. Though these 
ideal conditions may never be reached, each of the 
points mentioned can be closely approximated, provided 
that the necessary study is given to the subject. 

As the drilling of a number of holes at one time re- 
quires multiple-spindle machinery and as this may ne- 
cessitate capital outlay, this means of obtaining greater 
production will not be considered at the present mo- 
ment. The second point is that the drills should work 
at the greatest possible rate of penetration. In order 
to accomplish this, a study must be made of the drill 
itself and of the material to be drilled. 

A number of years ago, the writer, then chief en- 
gineer of the Singer Manufacturing Co., had a series of 
tests conducted to determine what make of twist-drill 
should be specified. These tests consisted of drilling 
holes in steel plates at various rates of speed of the 
drill. All drills used were *% in. in diameter. Practi- 
cally all the makes of twist-drill manufactured in the 
United States were tested. The feed-pressure was ob- 
tained from a weight hung over a pulley. The time 
required for penetration was determined by a stop- 
watch. The test was discontinued when the time re- 
quired for the penetration of the plate had become 50 
per cent greater than it was at the beginning of the 
test. Various speeds were used, but the speed to which 
the greatest attention was given was 1,800 r.p.m., which 
is about 150 ft. per min. For drills that showed the 
best performance the speed was run up to 2,300 r.p.m., 
or about 180 ft. per min. All plates were of mild steel, 
about 0.20 per cent carbon, comparable to the No. 1020 
S. A. E. Standard, and ? in. thick. Standard test-drills 


and standard test-plates were kept on hand for the- 


purpose of testing each new plate with a standard drill 
and for testing the sharpness of each new drill with a 
standard plate. . 

It was found that many of the precautions were 
rather unnecessary on account of the enormous differ- 
ence in the behavior of the various makes of drills. 
Some makes of drill would drill 600 holes before becom- 
ing dulled to a 50-per cent-greater time, whereas others 
would break-down completely after drilling two holes, 


After the best two makes had been determined by this 
method, drills were purchased at a hardware store, to 
eliminate all possibility that selected drills might have 
been furnished for the test. 

These tests are mentioned to show how important it 
is that a proper study of the drill itself be made. The 
difference in performance indicated above is so great 
that the idea must be discarded that any standard make 
of twist-drill is about as good as any other. As a 
result of the tests a general speeding-up of drilling 
operations was made possible. 


FAILURE OF CUTTING-TOOLS 


Though it is a well-known fact that the complete de- 
struction of a tool takes place in a very short time after 
it has begun to fail, this common knowledge is not uni- 
versally put into practice. As a rule, tools are not 
replaced until after they have failed, whereas they 
should be replaced before the failure takes place. The 
curve that indicates the gradual failure of a tool is not 
a downward-sloping straight line, but is a line that re- 
mains practically parallel to the base-line until the last, 
and then suddenly dips down. In the drill test men- 
tioned above, it was found that after drilling one or 
two and sometimes half a dozen holes the time of pene- 
tration was reduced, not increased; the time would then 
gradually creep up to the original time, and would re- 
main constant or nearly so until very shortly before the 
time when the 50-per cent excess was reached. For 
instance, if the time of penetration with one of the good 
drills was 14 sec. it would be found that this time would 
be reduced to perhaps 13 sec. after drilling a few holes; 
that at about the 20th hole the time would be 14 sec. 
again and would remain practically constant, increasing 
perhaps to 15 or 16 sec. until 590 holes had been drilled; 
then, in the last 10 holes, the time would suddenly in- 
crease from 15 to 21 sec. Furthermore, it was found 
that complete failure would follow shortly after, if the 
test was continued. The figures given here are illus- 
trative, as the performance was slightly different with 
different makes. 

The reason that it is important that drills, and for 
that matter tools in general, should be replaced before 
they begin to fail is that the man in the shop will con- 
sider a tool’s behavior while in the period of failure as 
its limiting capacity. It is but natural that he should 
consider the tool as he takes it out of the machine and 
draw conclusions from its appearance, because he is 
ignorant of the fact that this appearance has been 
brought about in the last few minutes. It is therefore 
to be recommended that the behavior of tools be studied 
and a schedule made up as to the length of time they 
should be left in the machine; and it should be made 
compulsory to change tools after stated intervals. 


SAVING BY FREQUENT REPLACEMENT 


Another point in favor of the replacement of tools 
before failure is the following: When a tool is removed 
before failure, only a very small amount of grinding is 
required to restore it to its original condition; but when 
complete failure has taken place a large amount of ma- 
terial must be ground off. If failure has been caused 
by overheating, there is a possibility that part of the 
tool will have become decarburized. This condition is 
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not always visible, so that a tool may be resharpened 
and appear to be in fine condition yet fail after a very 
short amount of service because the parts at the cutting 
lip are soft. Both the amount of work involved in re- 
sharpening and the amount of material of the tool that 
is wasted are reduced in reconditioning the tool before 
failure. It should be emphasized here that this holds 
good not only for drills but for all cutting-tools. 

Failure of drills takes place by breakage, by abrasion 
and by heating. Breakage is generally a result of too 
much feed per revoltuion, though there are other rea- 
sons, such as blow-holes, too much looseness in the feed 
mechanism and the like. Abrasion cannot be avoided 
and merely affects the sharpness of the tool; this may 
be overlooked if the proper system is used for replacing 
the tools. Overheating may be due to too much feed, 
or too great speed, or the continuous use of the tool 
after it has begun to fail. 


IMPORTANCE OF EVENLY-GROUND LIPS 
ON TWIST DRILLS 

There is a combination of feed and speed that will 
give the greatest amount of penetration per unit of 
time. The elements of this combination depend on the 
diameter of the drill, the material of which it is com- 
posed, its method of heat-treatment, and the nature of 
the work. Once these elements, feed and speed, have 
been determined, it is important to have the conditions 
such that this feed and this speed can be used consist- 
ently. Let us suppose that it is found that 0.008-in. feed 
per revolution gives the best results. That feed means 
that each lip of the drill is capable of taking a chip 
0.004 in. in thickness. If a higher feed is used, an 
untimely breakdown of the drill will occur, or the speed 
must be reduced; but, in any case, the output will be 
unavoidably reduced. If the drill should be ground so 
that one lip takes a heavier chip than the other, it will 
mean that a chip 0.004 in. thick is taken by the lip that 
does the heavier work. If there is a difference of 
0.002 in. between the two lips, the total amount of feed 
can be only 0.004 in. plus 0.002 in., or 0.006 in., and the 
penetration will be reduced 25 per cent. This shows 
the extreme importance of grinding the lips of the drill 
to an exactly even length. My observation has shown 
that this is the exception rather than the rule. Without 
fear of overstating the condition, I am convinced that 
in the average shop practically no drill at work takes 
two even chips and that if there were such a drill it 
would be more the result of accident than of intent. 
Automobile factories do not seem to make an exception 
to this general rule. 

To recapitulate: In order to obtain the greatest pos- 
sible penetration per unit of time the proper drill should 
be selected, its proper combination of feed and speed 
for the drilling of a given material should be deter- 
mined, the lips should be ground as nearly as possible 
of even length, and a period should be established for 
the active life of the tool before it is resharpened. 

The next important point to be considered, when the 
maximum production and the minimum cost are the ob- 
jects, is to arrange the work so that both man and ma- 
chine shall be occupied all the time. This does not mean 
that there shall be driving of the man. The rate at 
which a man can work is one thing, and his enforced 


idleness, because of nothing to do, is another thing. As 
to the machine and the tools, no humanitarian reasons 
will prevent them from working at the highest possible 
rate of speed. 

Among the causes that prevent men and machines 
from being occupied all the time are the following: 

(1) The machine is necessarily non-productive while 
the man is loading a fixture. 

(2) The man is necessarily non-productive after he 
has started the machine. 

(3) Man and machine are both non-productive while 
the man arranges or removes a quantity of work. 

The time during which the machine is non-productive 
while the operator is loading a fixture may be reduced 
by the careful construction of the fixture itself. It is 
desirable, though not always practicable, to construct 
the machine so that a single movement will place in 
position and clamp the work. Means should also be 
provided to free the fixture quickly from chips. A tank, 
suitably located, containing water or oil, or, better yet, 
an ample low-pressure stream of water, will accomplish 
this result. When the latter method is employed, it is 
advisable to have a low-head centrifugal pump for pro- 
viding the water, or possibly oil, for one or preferably 
a number of machines. 

The time during which a man is non-produtcive after 
he has started the machine can only be reduced by doing 
the work at the highest possible rate. When a machine 
is available for work at this rate and when the proper 
feed and the proper speed have been determined and the 
proper tools have been provided to maintain this feed 
and speed, nothing further can be done to shorten this 
period of waiting. 

The third item, that the man and the machine are 
both non-productive while the man is arranging or 
removing a quantity of work, deserves attention, even 
when none of the other methods to be mentioned later 
is resorted to. 


Cost OF NON-PRODUCTIVENESS 


Suppose, for the sake of illustration, that the annual 
wage of the man is $1,500 and that the annual cost of 
the machine, composed of interest and depreciation on 
the machine and the floor-space, is $150, and, further, 
that 10 per cent of the man’s time is given to taking the 
stock from boxes and barrels, to placing it where it will 
be convenient to handle, and also to reloading it in 
boxes and barrels after it has been machined; then this 
part of the operation will cost annually $165. Suppose 
further that a laborer were employed to do this work 
and that his annual wage were $1,200; such a laborer 
should take care of 7.5 machines in order to earn his 
wage. Even if no further advantage were gained, the 
advantage of obtaining increased production without 
further capital outlay would still remain. As a matter 
of fact, however, such a man would certainly be able to 
take care of 10 machines; in this case he would produce 
a value of $1,650 for a wage of $1,200. As the machines 
that he attends become more and more valuable, the 
value of his services increases proportionately: To a 
certain extent this idea is carried out by having labor- 
ers bring boxes containing work to the machine and 
remove the finished work again. The old system of 
having each mechanic lug his own work to and from the 
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machine has long since been discontinued, but the new 
system of dividing the work between the mechanic and 
the laborer has not been carried out to its logical end. 
In some cases the handling of the work is facilitated, 
when the quantity of the work allows the use of some 
kind of conveying-system, but a large percentage of the 
work cannot be handled in this way, and in such cases 
a laborer should be appointed to serve as many ma- 
chines as may be convenient. 


REDUCTION OF NON-PRODUCTIVENESS 


The first item, the non-productive period of the man, 
can be reduced in various ways; whatever way is em- 
ployed carries with it, at least to a certain extent, a 
reduction of the idle time of the machine. Several 
different ways can be followed. Loading fixtures are 
sometimes used, in which case one fixture is loaded 
while another is at work. If it happens that the time 
for loading and the time for machining are practically 
equal, this method approaches the ideal. Such cases, 
however, are rare. Double or possibly triple fixtures 
are usually required and this additional cost may not 
be justified. When this method is employed, a still fur- 
ther reduction in time can be accomplished by indexing- 
tables or automatic multiple-indexing fixtures. All such 
schemes, however, belong to the class of methods in 
which a small capital outlay is required and this capital 


outlay does not produce assets in the true sense of the 
word. 

As a rule, it is possible to group machines so that one 
man can operate more than one machine. If, for in- 
stance, it takes 10 sec. to load a fixture and to start a 
machine and 30 sec. to drill the holes, one man should 
be able to run four machines. In such a case each ma- 
chine is idle one-quarter of the time, but the man is 
busy all the time. Comparing this method with that in 
which each man runs one machine only, and assuming 
again the same figures for wages and machine cost, the 
following comparative figures are found: By the first 
method, the machine costs 4 & $150 = $600; the man’s 
labor is $1,500; and the total will be $2,100. The four 
machines each produce the same amount that would 
have been produced if there had been one man per ma- 
chine, so that the total output is valued at 4 « $1,650 
= $6,600. Following the second method, this same 
product would have been produced by four men and 
four machines, at a cost of 4 K $1,650 — $6,600; so 
that the same product is in one case produced at a cost 
of $6,600 and in the other at a cost of $2,100. 

These figures are illustrative only and must be modi- 
fied according to the value of the machines used, the 
wages paid and the extent to which such a scheme can 
be carried out. 

(To be continued) 
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Durability of Plated Surfaces 


W. M. Phillips 
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Clean surface necessary in plating—Polishing costs 
should be kept low — Thicker plating desirable — 
Laboratory tests advisable in controlling quality 


automobiles are very much the style at present. 

It is obvious that the nickled-plating should be 
made very durable, this being particularly necessary in 
connection with the use of the better grades of auto- 
mobile finish, such as those of the nitro cellulose or 
lacquer type. 

Thickness of plate has proved to be an essential 
factor if the plating is to be durable, but to secure a 
plating of the desired thickness that will adhere to the 
metal satisfactorily requires that the plate itself have 
suitable physical characteristics and that the surface 
to which it is applied be clean. Further, the metal to 
which plating is applied should be as free as possible 
from blemishes and pits, this being especially impor- 
tant when plating steel or iron. There should be no 
slag or anything else on the. surface; only the metal 
itself. It pays to provide a good metal surface on 
which to deposit the plate. 

Before being plated, the parts must be cleaned thor- 


N suenee radiator-shells and other steel parts of 
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oughly. Grease, rust and scale must be removed 
completely. The importance of adequate cleansing 
cannot be overemphasized. One method is to use, in all 
the preceding operations, greases that can be removed 
easily. Another is to provide suitable equipment and 
the proper type of cleaning compound for the work to 
be done. 

It is customary to dip the parts into a “pickling” 
solution, which is composed of hydrochloric acid and 
water. This removes all rust and traces of alkali that 
may exist on the surface to be plated. The solution 
can be used either with or without the aid of electric 
current. 


POLISHING 


All the abrasive-wheel operations before the actual 
plating is done are included under the term “polishing.” 
Most of this work is done on wheels made of muslin, 
felt or leather, the ground abrasive being held on the 
wheel by glue or by grease. Polishing is the most 
expensive part of the work of plating. It is done by 
skilled workmen who receive relatively high pay; so, 
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if anything can be done to reduce this item of the 
cost, plating can be done more economically. 

In plating steel parts, it has been the practice in 
some instances to make a very thorough job of the 
polishing. The resultant product then had a very 
pleasing effect just after it was finished. But, if too 
much of the available money is spent on the polishing, 
less can be spent on the plating and it will not have 
as great durability. When the cost is fixed, it often is 
best to spend less on the polishing and more on the 
actual plating. 


PLATING 


Let us consider the plating of steel with nickel. 
Recently, tests were made to determine the thickness 
of the nickel-plate on the parts of a popular-priced 
car. On some of the parts the plating was extremely 
thin, the average thickness being between 0.0001 and 
0.0002 in. The thickness of a piece of tissue paper is 
about 0.002 in. and hence the foregoing average thick- 
ness of plate was less than one-tenth the thickness of 
tissue paper. The other protective coatings on the car, 
such as the paint and the enamel, vary in thickness 
from 0.002 to 0.004 in.; that is, they are from 10 to 20 
times as thick as the plating mentioned. 

If the surface of the work be reasonably well pol- 
ished, it can be plated lightly with a preliminary coat 
of nickel, say 0.0001 in. thick. This is recommended 
by Edwin M. Baker in his paper on the Rust Resistance 
of Nickel-Plated Steel." One advantage of this pro- 
cedure is that, because nickel has more “throwing” 
ability than has copper, it is more likely to plate into 
the crevices and deep portions of the work than is true 
in the case of copper. 

Whether a preliminary plating with nickel is made 
or not, the part being plated should receive a good 
heavy deposit of copper, plated-on in a manner that 
will assure good physical characteristics. If the pre- 
liminary nickel-plating has been applied, an acid-copper 
bath can be used for this purpose; if not first plating 
with nickel has been made, a cyanide-copper bath must 
be used. 

The copper plate should be 0.0003 in. thick, or more, 
the idea being that, because copper is softer than steel, 
it is easier and therefore cheaper to produce a good 
surface in this manner than it is to polish the steel to 
a fine surface during the preliminary operations. 

By depositing a good heavy copper-plate, it often 
is possible to eliminate one or more of the polishing 
operations. The subsequent buffing should be done 
very thoroughly. This will cost a little more than to 
polish a very light deposit of copper; however, it will 
cost less than any one of the polishing operations on 
steel. This buffing tends to cover scratches and pores 
in the metal surface, and will leave it comparatively 
smooth. The work should then be cleaned thoroughly 
and the final nickeling operation concluded. The thick- 
ness of the final nickel-plate should be at keast 0.0002 in. 

In regard to cost, considering a steel radiator-shell, 
for example. The cost of each polishing operation may 
average 9c. If seven polishing-wheels are used, the 
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polishing will cost 63c. The plate will be about 0.0002 
in. thick and will cost about 6c. The most of these 
costs is for labor. Two buffing operations at about 9c. 
each will cost 18c.; making the total cost about 87 cents. 

If the heavy-plate method is used, two polishing oper- 
ations can be eliminated; and, if five polishing wheels 
are used at 9c. for each, the cost will be 45c. A 
heavy plate requires that the work remain in the 
plating-tank longer and means that more metal will be 
deposited, but the amount of labor required remains 
the same. Suppose the heavy plate costs 12c. more 
than does the plate for the former method, and that 
the buffing costs 2c. more; the finished-product cost will 
be about 2c. less than with the usual method, but the 
plate will be three times as thick. 


TESTING 


Thickness of plate can be determined by chemical 
analysis. A piece of paper or other suitable material, 
1 in. square, is placed on the finished surface and 
brushed over with paraffin; the paper square is then 
cut out with a sharp knife and removed, the plating 
under it is dissolved with nitric acid and the amount 
of plate metal determined by usual methods. 

Salt-spray tests should be made also, in accordance 
with the method recommended by the Bureau of Stand- 
ards; or a suitable modification of this method should 
be made and used. 

Uniform results from plating cannot be expected 
unless the determinations are made in a laboratory, for, 
it must be remembered, the work of plating is done 
to limits of the order of 0.0001 in. One would not 
expect a toolmaker to work to such fine limits unless 
he were equipped with suitable micrometers and gages; 
and the need for chemical tests in plating work is fully 


as great. 
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Tool Designing for Production 


Manufacturing 
By P. V. MILLER 


Taft-Peirce Manufacturing Co. 

URING the last decade the greatly increased de- 

mand for machined metal products, coupled with 
the shortage of skilled labor and the increased wage 
cost, has forced manufacturers to devise methods 
for greatly increasing the production of parts per man 
per hour. The manufacturers of machine tools and 
cutting tools, and of tool steels and alloys, have helped 
very materially by making improvements in their prod- 
ucts that greatly reduce the actual cutting time neces- 
sary. It is generally agreed, however, that the greatest 
saving of time and labor has been accomplished by the 
improved methods of holding the work during the ma- 
chining operations. 

In preparing a too] line-up for drilling machine oper- 
ations to be performed on a certain piece, the first thing 
to consider is the location of the work in the various 
jigs and fixtures. There are times when it will be 
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necessary to vary the points of location in certain oper- 
ations, but this should only be done after a very careful 
analysis of the machining operations and the relation 
that each finished surface bears to the others. In the 
majority of cases it will be found advisable in the early 
operations to machine certain surfaces that can be used 
as locating points for the work in subsequent opera- 
tions. 

In the first operation, drilling, it will, of course, be 
necessary to locate from certain rough surfaces. The 
designer should be careful to choose points that are 
sure to be fairly uniform in the castings, and to avoid 
such surfaces as the parting-line of the flask, finish pads 
or bosses, or cored surfaces. These are liable to vary, 
as several patterns may be used in the foundry to give 
the quantity required for the production rate. The 
locating buttons used for this purpose should be ad- 
justable. 

Having drilled and reamed one or more holes that are 
closely dimensioned to other finished surfaces of the 
work, it will be possible to locate the part accurately for 
other machining operations with pins or plugs. These 
same points should be used in all subsequent stages. 


APPROVED METHODS OF CLAMPING 


Of equal importance with the method of locating the 
work is the system of holding or clamping it in the jig. 
Several types of jig are in common use, such as the 
templet, the open style, and the box jig, each of which 
has its field. The method of clamping may vary, but it 
is always well to analyze an operation carefully to de- 
termine the directions of thrust and, whenever possible, 
to allow the thrust of the cutting tool to be carried 
through the work to a rigid pad or a button. Often 
the pressure of the cut is light and, because of the form 
of the work, it may seem desirable to locate the piece so 
that the thrust of the tool can be carried directly by the 
clamp itself. Whenever this is necessary, care should 
be taken to provide clamps of ample strength and rigid- 
ity, to prevent any movement of the work while ma- 
chining. Further care should be taken when designing 
the jig to eliminate any chance of bending or distorting 
the piece when the clamp-screw is tightened. 

In fixtures of comparatively light construction and 
for work that is not too heavy, a cam type of clamp may 
be used. The cam, of course, can be operated more 
rapidly than can the screw and nut, for one movement 
of the lever will bring the clamp firmly into place. 
Often it will not be practicable to use a cam, however, 
as vibration or a heavy thrust may loosen it and this 
may result in spoiled work or a broken tool. When the 
maximum pressure is desired, to hold the work firmly 
in place, the best style of clamp is one having a firm rest 
at the back and a suitable stud and nut midway between 
the work and the clamp-seat. If several clamps of this 
type are to be used on the same jig, it is advisable to 
use studs and nuts of the same size so that they all may 
be tightened by the same wrench, thus avoiding the 
waste of time occasioned by changing wrenches. If a 


comparatively light pressure will hold the work se- 
curely for machining, or if a heavy or variable pressure 
is likely to distort the work when clamping, a knob or 
small handwheel may be used, instead of a nut, for 
securing the clamp. 


At times, when the space is limited, a direct-clamping 
screw, with the end resting on the work, may be satis- 
factory, but care should be used to make sure that no 
section of the jig itself will be unduly strained when 
this is done. In box jigs it is best to avoid this method 
of clamping if it is likely to strain or distort the jig- 
leaf. Also, with the variations common in rough mate- 
rial, the danger is always present that the screw wil! 
not be returned far enough to allow the work to be 
properly located. 

Sometimes the contour of the work will be such that 
the pressure of the clamp should be distributed equally 
among several different points and, as it is impossible 
to tighten two or more clamps to give the same pres- 
sure, it will probably be best to provide one clamp with 
rockers or equalizers to distribute the pressure suitably 
at various points. This clamp, of course, will be oper- 
ated more rapidly than will several separate clamps and 
very often may be used simply as a time-saver. 

An important point to be considered, in the case of 
jigs that are moved around on the table to allow several 
holes to be drilled during one operation, is the weight. 
To enable the operator to locate a heavy jig without a 
great deal of effort a track or a sub-base provided with 
suitable rollers may be used. If holes are to be drilled 
in more than one plane and the weight is so great that 
the operator will not be able to tumble the jig easily, a 
suitable cradle should be provided to allow the jig to be 
turned to the different positions. 

When designing a fixture, it is necessary to provide 
suitable keys or dowels for locating it accurately on the 
machine-table. In first-operation milling, the locating 
of the work would be done in much the same manner as 
in a drill jig, using V-blocks, buttons or other devices 
for properly locating the rough material for machining. 
After milling one or more surfaces, if it has been de- 
cided to locate from these in subsequent operations, 
care should be taken to locate in all fixtures by the 
same means. 


TOLERANCE Must BE CONSIDERED 


The matter of tolerance may well be given considera- 
tion, as the cost of maintaining close limits is a con- 
siderable item in tool building. The tolerances of the 
part to be machined having been previously established, 
the tool designer must decide what portion of this limit 
may be allowed the toolmaker. To send the drawings 
to the shop with close decimal dimensions and without 
working tolerances, might mean the waste of many 
hours on the part of the toolmaker in an effort to main- 
tain the dimensions given. The minimum tolerance 
that should be allowed the toolmaker in plain-ground 
cylindrical or flat work is 10 per cent of the working 
tolerance and, in the center distances between drill- 
bushings and the like, at least twice this amount should 
be given. 

‘During recent years, methods of measurement have 
improved so greatly that a fraction of a thousandth of 
an inch may be accurately measured in the average 
toolroom or inspection room, and this, of course, calls 
for close work on the part of the toolmaker. The de- 
signer should therefore study the matter of the toler- 
ances on the tool drawing very carefully, to prevent 
close lapping and fitting when they are not necessary. 
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Ideas from Practical Men 


Devoted to the exchange of information dustry, from drafting room to — Descriptions of methods or devices that 
on useful methods. Its scope includes platform. The articles are made up from 
bail ing in- letters submitted from all over the world. sidered, and those published are paid for 


have proved their value are carefully con- 























Tools for a Gear Spider 


By FRANK C. HUDSON 


The drive for the electric truck built by the Com- 
mercial Truck Co., Philadelphia, employs the epicyclic 
gear method and involves the use of a forged-steel 
spider for carrying the three planet gears. The spider 
is bored and faced on a Potter and Johnston machine, 
the method of chucking being shown in Fig. 1. The 
small angle pieces A hold the spider at a suitable 
distance from the face of the chuck and the jaws grip 
the outside of the hub as shown. The tooling is very 























Fig. 1—Boring and facing spider. Fig. 2—Drilling 
the three stud holes 


simple as the hub has only to ‘be bored, faced and re- 
cessed, while the three arms are faced by the cross-slide. 

The three arms of the gear spider are drilled at once 
by means of the special three-spindle drilling head 
shown in Fig. 2. The drilling head is attached to the 
face of the column of a vertical drilling machine, the 
drive being obtained from the spindle. A separate 
drilling head with fixed centers is made for each size of 
spider, so as to insure the center distances being correct 
and to avoid the possibility of errors in adjustment. 


Quick-changing chucks are used to enable the drills’ 

















Fig. 3—Details of the drilling fixtures 


to be readily replaced by reamers, and slip-bushings 
in the jig may be easily changed from one size to 
another. 

The design of the jig can be seen more in detail in 
Fig. 3. Cast solid with the heavy base are lugs A, 
which locate one of the spider arms and hold it against 
movement. The spider fits over a central stud and the 
bushing plate B is then placed in position and held 
by the three pins C, which locate it with relation to 
the guide holes D, in the base. 

A simple but useful addition to the jig, is the deflect- 
ing plate EF which directs the cutting lubricant to 
each of the three drills. The plate is triangular and 
the edges are turned up so that the lubricant will flow 
out of each of the three points. The deflector is placed 
over a central stud after the bushing plate has been 
put in position and is held by the same nut that clamps 
the plate and the spider to the base. Using this 
triangular piece of metal eliminates the necessity for 
having an oil pipe run to each drill, since it is necessary 
only to have the lubricant fed near the center of the 
plate in order to supply all three drills with an approxi- 
mately equal amount. 





Inverted Drilling 
By WILLIAM F. SANDMANN 


The first operation on a hard universal joint forging 
is the drilling of a {j-in. hole, a depth of 5-in. The 
diameter of the forging at the point where the hole 
enters is about lj-in. All succeeding operations are 
located from the hole and it is very important that 

















Gang drill adapted for inverted drilling 


the hole be concentric with the outside of the forging, 
so that the lathe operations will clean the part up to 
a diameter of 14 inches. 

After trying various methods of drilling the hole, a 
four-spindle gang drill, as shown in the illustration was 
pressed into service. Standard, two-jaw chucks with 
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special jaws were used for holding the forgings. The 
chuck adapters were provided with shanks to fit the 
spindles to which they were held by taper wedges 
through the tang slots. The drills were held in small, 
two-jaw chucks attached to the table of the machine 
by suitable adapter plates. The drills used had lubri- 
cant holes through them and the cutting compound 
was distributed to the drills through pipes from a 
central pressure tank. A trip was arranged to cut off 
the flow of the cutting compound when the spindles 
were at the top of the stroke for loading purposes. 

The work was fed down on to the drills at a moderate 
feed. The guards shown were placed around the work 
to keep the cutting compound being thrown off. The 
spindles tripped at the correct depth and were counter- 
weighted so that they immediately lifted clear of the 
drill and cut off the flow of the cutting compound. 

By revolving the work on a stationary drill as shown, 
a very straight hole was drilled concentric with the 
outside of the forging. The four spindles permitted a 
very high production by a single operator. 


A Special Hardness Comparator 
BY DONALD A. HAMPSON 


In Fig. 1 there is shown a special fixture for testing 
the hardness of a small machine-part that is produced 
in quantities. 

The part is for commercial reasons, made of machine 
steel and pack-hardened. It goes in a machine wherein 


UW —t i> 
= oe 









































) 





F16.2 
Fig. 2—Details 


FIG.1 
Fig. 1—A device for testing hardness. 
of the pressure control 


it receives at stated intervals the blow of a round- 
pointed hammer, delivered directly upon the small pro- 
jection. The utility of the part has been destroyed 
when this projection crushes, or “brooms,” under the 
impact, and it was considered desirable, therefore, to 
test each part before it was assembled into the machine, 
the test being really one of longevity to insure a satis- 
factory period of use before replacement became neces- 


sary. 
The testing fixture determines the comparative re- 
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sistance of the part within close limits. The plan is 
very simple, being merely to bring a predetermined 
pressure to bear upon the projection. The member 
through which the pressure is delivered is of the same 
shape as the hammer that acts upon the projection when 
the part is in service, and the fixture is set to deliver 
a constant pressure equal to twice that of the hammer- 
blow. 

As the force of the hammer-blow is a known factor, 
ordinary scales are used for the purpose of adjusting 
the testing fixture and the friction is set to slip at the 
desired point, so that the results are independent of 
machine resistance. 

Since the friction device, Fig. 2, plays an important 
part in the test, some description of it will be given. 
In use, the operator turns the handle of the stem S until 
he feels it slip—then he knows that he has applied the 
proper pressure. 

Referring to Figs. 1 and 2, it will be noted that the 
stem S is above the body B but on the same axis, and 
that the body is machined to form the threaded part 
passing through the upper sweep of the fixture casting. 
Where B is largest, it is hollowed out and threaded to 
receive the piece D, which is the adjusting member of 
the friction. The spanner holes by which the adjust- 
ments may be made are indicated at H. 

The lower end of stem S has an integral flange F, 
made very smooth on its flat faces for contact with the 
fiber washers above and below it. Slipping takes place 
between these three parts. To counteract the tendency 
to unscrew, there is a tab 7 on each of the fiber 
washers, engaged in the notch N. 

The method of application is simple, and parts may 
be tested almost as fast as they can be handled. Those 
that are strong enough show no marks other than a 
brightened spot, while those that are defective will split 
enough to be visible to the tester. As may be expected 
with small pieces that are case-hardened in quantities, 
there are some which flake off because they are too 
hard. 
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Making Spindles for Machine Tools— 


Discussion 
By GEORGE WILSON 


I read, with interest, the article by S. W. Brown 
under the title given above and published, on page 939, 
Vol. 60, of the American Machinist, because I have had 
considerable experience in truing up old spindles or 
making new holes in them, especially spindles for drill 
presses and extension sockets for drills. 

It is my practice to swing up the spindle or extension 
with one end in the steadyrest and bore the hole, using 
the taper attachment of the lathe to produce the correct 
taper, and I have never had any trouble in getting a 
true-running hole. 

The taper attachment is set by putting a standard 
taper reamer or plug between centers and using an 
indicator in the toolpost. Care should be taken to have 
the contact point of the indicator bear against the 
reamer or plug along a line that is level with the lathe 
centers, otherwise it will not indicate correctly. 

The spindle to be bored must have its axis in line 
with the lathe centers, and the point of the boring 
tool must be level with the centers. It is best to bore 
as nearly to size and correct taper as possible, so that 
the taper reamer will bear over its full length at the 
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start and will have but a small amount of material 
to remove. 

The reamer will, of course, correct any slight devia- 
tion in taper that may have occurred in the boring, 
but if too much is left for the reamer to do it is apt 
to “run out.” 

When a taper reamer has reached a full bearing in 
a hole, it is difficult to make it cut—especially in steel— 
because of the great area in contact. It is, in fact, 
more of a scraper than a cutter, and for that reason 
it is desirable to leave little more for it to do than to 
take out the tool marks and leave a smooth-surfaced 
hole. 

I have seen men, when reaming pieces swung up as 
above mentioned, try to force a taper reamer by bring- 
ing up the tailstock and entering the point of the tail 
center in the center hole usually to be found in the 
end of a standard reamer. This is bad practice, for 
if the tail center should happen to be even slightly out 
of line with the axis of the bored hole the reamed 
hole will be bell-mouthed. 

The reamer should be allowed to float; that is, to be 
supported entirely by the hole to be reamed. A double- 
handied wrench should always be used to turn it, and 
the pressure should be equalized as much as possible. 
Pressure applied in any manner to put one side of the 
axis of the reamer, will surely result in throwing the 
latter to one side of the hole. 

If endwise pressure upon the reamer is necessary 
to make it cut the pressure can be applied by means 
of the tail-spindle screw, but the center point should 
never be allowed to enter the center hole of the reamer. 
Instead, a small piece of smooth flat stock should be 
interposed between them and thus allow the reamer 
to be guided by the hole rather than by the center. 

If the taper hole is sufficiently large to allow it, a 
much better plan than reaming is to grind the hole 
to a finish. For this purpose any standard toolpost 
grinder is adapted. With anything like reasonable care 
a true job will be assured. 

I once had occasion to make a number of short 
extension-shanks for drills. They were about 8 in. 
long. To make them, I first chucked the pieces and 
drilled, bored, and reamed the taper holes. I next 
chucked another piece of suitable length and turned a 
taper upon it to fit the holes. 

Without removing this piece from the chuck, each 
of the drilled and reamed pieces was in turn rapped 
lightly upon the taper and, with the lathe running at 
high speed, the outer ends were centered and drilled. 

The pieces were then turned upon the outside while 
running upon centers in the usual manner, a plug 
center being used in the tapered holes. 





Facing Irregular Surfaces in 
Engine Lathes 
By GoRDON E. ROBERTS 


The accompanying sketch shows a small-shop fore- 
man’s method of facing irregular shaped disks in an 
engine lathe at minimum expense. 

A templet A, a support B, and an adjusting bar C are 
assembled as a unit and bolted to the inner face of the 
tailstock. A roller D is mounted in a suitable bracket 
and attached to the side of the cross-slide in such posi- 
tion that it will bear against the templet when all parts 
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are properly placed. A weight £ is hung on the handle 
of the carriage-traverse wheel or otherwise fastened 
to it. 

After the work has been swung up on the faceplate, 
the carriage is adjusted so that the pull of the weight 
is toward the tailstock and the latter is clamped in 





Irregular facing in an engine lathe 


position so that the roller bears against the templet. 
The tool is set and the depth of cut regulated by means 
of the compound rest. By locking in the power cross- 
feed, the tool point is made to traverse the face of the 
work in either direction, duplicating the shape of the 
templet. 

We had several hundred of such disks to make; some 
convex, some concave, and others as shown in the 
sketch. They were of soft steel and ranged from 18 to 
28 in. in diameter. As the job needed little attention 
when once set up and started, we were able to get the 
work out at small cost. 


a - 


How Grinding Affects Drills 
By CHARLES F. HENRY 


The illustrations show the effect of grinding high- 
speed drills without sufficient coolant at the point being 
ground. The drills were ground on a regular point 
grinder but the usual supply of coolant was reduced, 
resulting in the cracks. 

Except for the two heavier cracks the drills appeared 
to be O.K. Dipping in acid, however, showed the finer 























Two drills cracked in grinding 


cracks indicating that the structures were greatly 
weakened. The heavier cracks extend well up into the 
bodies of the drills. Cracks of this kind are responsible 
for many drill failures which may have seemed mysteri- 
ous to the user and perhaps caused injust criticism of 
the drill maker. 

Use plenty of coolant in grinding high-speed drills. 
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Boring Differential Housings 


By Haro_p C. TOWN 
Keighley, England 
The machining of a spherical surface, while generally 
presenting no great difficulty, often takes up consider- 
ably more time than ordinary straightforward ma- 
chining operations, and to overcome this obstacle to 
rapid production, the boring tool shown in Fig. 1 was 
designed. The casting shown held by the chuck jaws 
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Fig. 1—Tool for spherical boring 


on the boring-mill table in Fig. 2, is a differential 
housing for a motor tractor and the sequence of the 
five machining operations is shown in the figure. The 
operations are performed by one rotation of the turret 
and, apart from the third operation of spherical boring, 
the machining is done by ordinary tools in the follow- 
ing order: 1st, Rough face; 2nd, Rough turn; 3rd, 
Spherical bore; 4th, Finish face and turn; 5th, 
Chamfer. 

The boring tool consists of the holder A Fig. 1 
which is bored out to receive the steel bar B. The bar 
is made a sliding fit in the holder and is prevented 
from rotating when in operation, by two keys. To 
save time, roughing and finishing cutters are arranged 
to be boring together, the roughing cutter being set 
slightly in advance of the finishing cutter. The cutters 
are carried in the arms C and D which swivel on the 
stud EF passing through the bar. Connection between 
these arms and the holder A is made by the two links F 
as shown. The ball handle G is used only to clamp the 
bar in the holder when rotating the turret. 

In operation, the bar is lowered in the pilot bushing 
H until it rests on the hardened steel washer at the 
bottom. The bushing is provided with holes to allow 
the chips to get away. The turret is then raised until, 
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through the action of the connecting links, the tools 
are extended to a horizontal position. The downward 
feed of the turret is then engaged, and the tools moved 
in a radial manner which, by the revolving of the 
machine table, is converted into a spherical action on 
the casting. When the tools reach the position shown 
the operation is complete. 
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Compensating Chuck Jaws 
By CHARLES HOMEWOOD 


In setting up a piece of work in a three-jawed univer- 
sal chuck it is sometimes difficult to get it to run true; 
especially when using an old chuck that has worn “bell- 
mouthed” from continued use. The method usually 
adopted in such cases is to shim up the job. 

One of the jaws of a chuck is shown by the accom- 
panying drawing and has been altered so that it may be 
adjusted to grip the work true. All the jaws should be 
fixed the same way. The bell-mouth wear may be taken 
up consderably before it is necessary to regrind the jaws. 

The large step of the jaw is drilled and reamed with a 
taper hole and the bottom of the hole tapped with a fine- 
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An improved chuck-jaw 


pitch tap; after which the jaw is slit and a taper plug 
with a threaded pilot is fitted to the hole. The plug 
should be made with a square hole in the large end so 
that it may be adjusted with a square piece of steel of 
convenient size. By screwing the taper plug in or out, a 
very accurate adjustment can be made in setting a 
job true. 
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To Open a Plugged Oil-Hole 
By STANLEY GOULD 


Trouble is often experienced by automobile owners 
and mechanics by reason of the oil holes in spring 
shackles and other parts that are exposed to dust be- 
coming stopped with caked grease and dirt so that it 
is impossible to force lubricant through them with the 
compression cup or grease gun. 

In a case of this kind take a piece of 3-in. pipe 
about 3 in. long, having a thread on one end, and 
drill or ream the hole to a diameter of # in. to fit a 
piece of drill rod. Fit the rod to slide smoothly in the 

reamed hole and cut it off an inch or so 


plunger. A few sharp blows with a 
hammer upon the end of the plunger 


longer than the pipe. 
Now remove the grease cup or other 
fitting from the stopped hole and screw 
manne the pipe in its place. Next, fill the pipe 
and turn | | with grease and insert the drill-rod 








4th. Operation 
Fig. 2—Sequence of operations on rear-azle housings 


Sth. Operation will force the grease through and open 


the most. obstinately plugged hole. 
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Device for Regrooving Air-Pump Pistons 
By G. B. KILLINGER 


The average service of air pumps at this point is six 
months, after which they are shopped for general over- 
hauling. It has always been the practice to regroove 
the pistons of air ends for oversize rings, the work 
generally being done in a lathe. As our machine shop is 
heavily overburdened, much time is lost waiting for the 
pistons to be regrooved. 


A 





Regrooving device for air-pump pistons 


In order to avoid delays, the device shown herewith 
was designed by M. Masters at the L. & N. R.R. shops, 
Corbin, Ky., and its use has relieved the machine shop 
of part of its burden. 

The part A revolves on the stud B, the taper part of 
which is held in the piston by a nut at the lower end. 
The shaft of part A is splined and carries the toolholder 
C which can be moved to any desired position on the 
shaft and fastened by the setscrew shown. The tool D 
fits in a rectangular hole in part C and is fed to the cut 
by the threaded lever E. 

With the piston rod removed and the device attached 
to the piston, as explained above, the various parts are 
adjusted in relation to the diameter of the piston and 
the position of one of the grooves. It remains only to 
revolve the device by the lever E, feeding the tool in at 
each revolution to the proper depth. 





Filing Large Dies 
By C. OVERTON 


Within its range, the ordinary die-filing machine has 
earned its place in every tool department and proved 
a labor saver, as well as a means for getting the results 
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Die-filing machine arranged for work on large dies 


of a skilled workman out of a more or less unskilled 
man. Its limitations have not been in evidence on 
work within the range of its table capacity, but ap- 
pear at once on long work such as dies for automobile 
frames. 

The arrangement shown in the accompanying draw- 
ing was designed to meet this condition and widen 
the field of utility of the die-filing machine. A cast-iron 
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base was provided with a longitudinal, stationary rack 
and with uprights at each end to carry the work table. 
A longitudinally movable saddle was mounted on the 
base and contained suitable feed gearing, meshing with 
the rack and operated by the feed handle so marked. 

A cross-slide on the saddle carries a sub-base attached 
to the column of a standard, electric-driven die-filing 
machine which is cross-traversed by the movement of 
a handle operating a cross-feed screw in the sub-base, 
and engaging a stationary nut attached to the saddle. 

Conveniently operated control is secured and the 
simplicity of the device makes its construction in any 
shop a matter of easy accomplishment. A _ further 
improvement and refinement can be introduced in its 
design, if desired, by simply adding a raised straight- 
edge along the rear edge of the work table, ar a point 
from which contour and other measurements can be 
checked. 
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A Taper Attachment for a Parallel Clamp 
By CHARLES HOMEWOOD 


A very handy attachment for clamping tapers with an 
ordinary parallel clamp is shown in the accompanying 
sketch. It is made of cold-rolled steel and left soft to 
prevent it from a 
slipping when ie 
used on steep 
tapers. 

Any parallel 
clamp can. be 
arranged to use 
the attachment 
by grinding a 
groove across one 
jaw as_ shown. 
This will not 
weaken the 
clamp, nor will it affect its servicability for clamping 
parallel parts or pieces together. The attachment auto- 
matically adjusts itself to the taper, as the top part is 
made round to rock in the groove. 




















A taper attachment for a clamp 





Taper Gage for Crosshead Keys 
By J. H. HAHN 


The sketch shows an adjustable taper gage designed 
by the wrtier for getting the size of the taper keys used 
to secure the piston rod of a locomotive to the crosshead. 

With the rod 
assembled in the 
crosshead and 


drawn up tightly, ue 
the gage is ad- 
justed in the key- | = 
way to exact size, - 

J 














thus enabling the 
machine man to 
get his measure- 
ments and make 
a key with a good bearing. After machining the key to 
length, it is cut off and drilled for the cotter. 

I believe that many of the readers of American 
Machinist who are engaged in locomotive work will find 
this gage of interest to them. 











Taper gage for crosshead keys 
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Time to Save at the Spigot 


N THE “dear, dead days beyond recall,” there used 

to be a wise saying about the folly of saving at 
the spigot and wasting at the bung. To the next gen- 
eration of Americans the saying may have lost its 
meaning but it is still significant to the present lot 
of human beings. 

Be that as it may, the saying has little force when 
applied to automotive production. According to a 
speaker at the recent S.A.E. meeting in Detroit, the 
big operations and all the operations on large parts 
have been well thought out and are exceedingly efficient. 
He went on to say that not nearly so much thought 
had been expended on small parts and unimportant 
operations, with the result that many little wastes add 
up to rather an imposing figure. 

Probably this is a fair statement of the practice in 
many shops where machinery is made. Those respon- 
sible for efficient production have wisely made their 
first attack on such operations as would yield the 
largest savings. But now that the big things are 
looked after, isn’t it worth while to go after the little 
ones with a fine-tooth comb? 


Research, Tests and Diagnosis 


NE of the most difficult things we encounter when 

we are talking about something is to know what we 
are talking about. Most of the arguments that heat us 
up would not have happened at all if the two parties 
had been talking about the same subject. True, they 
used the same word but they had entirely different 
things in mind. It is not always easy to define a word 
so correctly that nobody objects but we can at least 
call attention to the various meanings that may be 
attached to one word or expression. 

Just now many people are discussing the value, or 
maybe the necessity, of research, but while they all use 
the same word, some are thinking about tests, others 
about diagnosis of their troubles, and probably still 
others about what we have in mind when we say 
research, 

It is just possible that so little has been done along 
the line of research of machine tools because there was 
a difference of understanding among those who should 
be most interested in it, and, incidentally, who should 
largely foot the bill. . 

To diagnose the source of trouble experienced with 
some machine tool is a dangerous procedure, dangerous 
to one’s reputation. The wise man refrains, and if he 
must give an opinion he remembers the story of the 
doctor who recommended daily walks to a man and 
when told by his patient that he was a letter carrier, 
said: “In your case I would say that, perhaps, less 
walking will do you good.” 

Diagnosing trouble is not research. On the contrary, 
to be worth anything at all, it should be based on it. 


————.+ He He 


Others, again seem to think that testing of existing 
apparatus or its performance is research. Though tests 
may give us very valuable information and data thai 
may be used to give us a clearer idea of what was mor: 
or less dark to us, yet they do this only incidentally, and 
often not at all. 

True research aims at underlying principles, at laws 
that govern the behavior of materials and forces. 
Whatever may be found by such a study serves to build 
a foundation for future developments and may serve to 
explain many riddles and correct many faulty condi- 
tions. But, primarily, it serves as foundation material 
for future buildings. 

We notice that a steam engine does not give us the 
power we expected. We judge or guess that the valves 
are not properly set. We follow this up by correcting 
the valve setting and meet success. This is diagnosis, 
not research. We have found no law or principle that 
may guide us in the future. On the contrary, what we 
guessed and did was based on knowledge already in our 
possession. 

Or maybe without accusing the engine of misbehavior 
we apply the indicator. We find it is not what it 
should be, and, possibly, though not always, the indica- 
tor diagram tells us what we should do to correct the 
trouble. We have tested the machine, and, though we 
may have found something which may come in handy in 
our future work, we have found no law that we can 
apply at all times or that can be used as the basis for 
future developments: We have merely made-a test, we 
have not gone into research. 

On the other hand, when by slow and painstaking 
methods we determine the relation of temperature, 
pressure, weight and heat contents of steam, the laws 
of expansion, the laws of transference of heat, etc., we 
do not help our existing engine, for its dimensions and 
materials are there and cannot be changed, but we have 
found laws on which future designs can be based. We 
have found means for developments, for progress. This 
was research. 

Of such research the machine tool industry is almost 
entirely free. What little has been done was done 
largely by outsiders. It would seem to be time that 
machine tool builders should band together, dig in their 
pockets and get started on a campaign of research that 
will put the industry on the same solid foundation on 
which rest the power industry, the electrical industry 
and others. This foundation is facts, facts and more 
facts, joined by sound analysis and reasoning, and the 
method of acquiring the facts is research, and more 
research, 





Something to Figure On 


ERE is a short problem in elementary mathematics, 

complicated somewhat by less elementary eco- 
nomics and still more advanced psychology. Assuming 
that the automobile plants of the country can produce 
twice as many finished cars as they could five years 
ago, and, further, that the average life of the 1924 car 
is twice as long as that of the 1919 model (a rather 
generally accepted belief, by the way), how large must 
the number of buyers be in 1929 as compared with 
what it was in 1919? We leave it to you. 
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Monarch “Super-Production” Lathe 


For heavy turning on work of 
comparatively small diameter, the 
Monarch Machine Tool Co., Sidney, 
Ohio, is now marketing its “Super- 
Production” lathe in 26- and 30-in. 
sizes. The machine may be fur- 
nished with either cone or geared 
head, the geared head being recom- 
mended for the heavy service for 
which the other parts of the lathe 
are designed. Convenience and ease 
of operation have been considered in 
the arrangement of the controls. 

The headstock gears are made 
from chrome-nickel steel forgings, 
properly heat-treated. The auxiliary 
shafts are mounted in heavy double- 
row ball bearings and the spindle end 
thrust is carried by a ball thrust 
bearing. The sliding gears and 
clutches are mounted on squared sec- 
tions of the shafts. Four or eight 
mechanical speed changes are ob- 
tained by means of two levers on the 
front of the head. These speeds 
range from 12 to 289 r.p.m., when 
the driving pulley runs at 150 revo- 
lutions per minute. 

Either a constant-speed or a 
variable-speed motor can be used for 
driving, the motor capacity required 
being from 20 to 25 hp. The motor 
is preferably mounted on the head- 
stock, driving the head through a 
silent chain, but it can also be placed 
on the floor, if desired. A constant- 
speed motor should run at about 850 
r.p.m. The friction driving clutch 


is controlled by a lever on the apron. 
Electrical apron control can also be 
furnished, by means of which the 
operator can stop, start and reverse 
the lathe, or, with a variable-speed 
motor, can secure any spindle speed 
electrically from his position at the 
front of the carriage. 

The tailstock is provided with a 
rack and pinion for easy moving. 

















Fig. 2—Interior view of Monarch 
geared head 


The thrust of the tailscrew is taken 
by a ball thrust bearing. The travel 
of the tailstock spindle is controlled 
by a handwheel at the front through 
spur and miter gears. All gears and 
studs in the apron are of heat- 
treated steel and the feed frictions 
are operated by means of a large 
ball handle. The apron bearings are 

















Fig. 1—Monarch 26-in. “Super-Production” Lathe 


lubricated from a central oil res- 
ervoir. 

The quick-change gear box pro- 
vides 32 changes of feed and thread, 
the threads ranging from 14 to 23 
per in., and the feeds from 7} to 115 
per in. The carriage is heavy, the 
bridge being 14 in. wide. Any type 
of tool rest desired can be furnished, 
including front and rear independ- 
ent tool blocks with automatic diam- 
eter stops. The standard length of 
bed is 10 ft. and longer beds, in- 
creasing in increments of 2 ft. to a 
length of 30 ft., can be furnished. 

Although the use of the geared 
headstock is strongly advised, the 
cone headstock drive can be fur- 
nished if preferred. In this head is 
incorporated a 2-step cone with 
double back gears, the driving faces 
of the cone accommodating a 7-in. 
belt. The spindle and bearing 
dimensions are the same as for the 
geared head. 

The swing of the 26-in. lathe is 
26 in. over the bed and 16} in. 
over the carriage, the swing of the 
30-in. machine being proportionately 
larger. 


Smith Ball Parallel 


A recent product of the J. F. 
Smith Tool Co., 33 Westview Ave., 
Dayton, Ohio, is a ball parallel de- 
signed for use with heavy work on 
the drilling machine. The arrange- 
ment of the balls in sockets in the 
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Smith Ball Parallel 


plates allows the drill or counterbore 
to pull the work into line with the 
spindle. 

The device is furnished in two 
sizes, the smaller being 6 in. long, 
1 in. wide, and carrying }-in. balls. 
The larger parallel is 7 in. long, 1 in. 
wide, and is furnished with 3-in. 
balls. 
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Fox No. 40 “‘Superflex” 
Press 


The Fox Machine Co., Jackson, 
Mich., has recently added a 20-ton 
size, designated No. 40, to its line 
of “Superflex” presses. The machine 
operates on the same principle as the 
other presses of this line previously 
described in the American Ma- 
chinist. 

The height of base is furnished to 
accommodate the type of fixture 
used, the column being made longer 
for a low base so that the under side 
of the head remains at about the 
same level. In the design of this 
press the diameter of the brake 
drum has been increased, giving a 
proportionately more powerful drive 
with a lighter pressure on the 
treadle. 

A handwheel in front raises and 
lowers the stop that limits the upper 
movement of the ram. The move- 
ment can be stopped at any position 
from one-half the stroke up. The 
stop alsq forms a spring cushion for 
the upward movement of the ram, 
the return of the ram being effected, 
when the brake is released, by a 
spring inserted at the upper part of 
the drum. The friction drum is 
connected to the planetary gearing 
in the same manner as the other 
presses of the line, the drive giving 
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Fox No. 40 “Superflex” Press 
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a flexible and yielding pressure that 
is always under the control of the 
operator through the pedal. Two 
nose pieces for the ram are fur- 
nished, the one shown in position 
being used for straightening. The 
one resting on the bed of the press 
is a flat style for pressing in bush- 
ings. 

Special fixtures can be furnished 
to hold push broaches and for such 
work a lubricant pump and tank is 
supplied. 


V & O Automatic Bar- 
Feed Press 


An automatic press which is a 
development of the “cut-and-carry” 
type of press, has recently been mar- 
keted by the V & O Press Co., Hud- 
son, N.Y. While the “cut-and-carry” 
press was limited in its scope to two 
operations, the number of operations 
that may be performed on the pres- 
ent design is only limited by the 
number of punches and dies that can 
be attached to the machine. After 
the blanking is done, a series of such 
operations as forming, drawing, 
swaging, redrawing, piercing, etc., 
may follow. 

A feature of the machine is the 
long slide which extends above the 
press frame and holds the punches 
and dies in proper alignment. This 
exceptional length of guide is neces- 
sary on account of the large spread 
of dies required for the variety of 
operations that may be performed. 
In the set-up shown the blanking die 
is located 8 in. from the center of the 
slide. Other features of the machine 
are a cam-operated under-motion and 
a reciprocating feed bar, also actu- 
ated by acam and interposed between 
the punches and dies. The blanking 
die is located above the feed bar at 
the front of the machine but all other 
dies are below the bar. 

The strip of metal is passed to the 
blanking die by hand or roll-feed. 
The blank is cut and drops through 
the die upon a plunger connected with 
the under-motion. During the up- 
stroke of the slide the bar moves for- 
ward and dwells with its first open- 
ing over the blank, the bar being 
made with a series of openings cor- 
responding in size and shape to the 
piece in its various stages of forma- 
tion. During the dwell the under- 
motion pushes the blank up into the 
bar and the bar then moves back 
with the blank and dwells with the 
blank directly in line with the second- 
operation punch and die. 

The downward stroke of the press 
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V & O Automatic Bar-Feed Press 


forces the blank into the forming die 
and, during the next up-stroke, the 
second opening of the bar is pre- 
sented to receive the partially formed 
part from the second die. The piece 
is then taken back to the third posi- 
tion, and so on through the series. 
Since a new blank is cut at each 
stroke, the entire series of operations 
is performed simultaneously, and 
each stroke of the press makes a 
complete piece. 

A safety stop is connected with the 
bar-feed and the press clutch and will 
stop the press automatically if a 
piece is not properly registered with 
any punch and die. The stop also 
acts if the bar becomes jammed in 
any way, the bar being actuated 
through springs. In the accompany- 
ing illustration the machine is 
equipped with a magazine and roll- 
feed, placed midway in the series of 
operations for the purpose of intro- 
ducing separate parts to be assembled 
with the main piece made on the ma- 
chine. This mechanism can be seen 
attached to the frame at the left of 
the slide. 

Since it is not necessary for the 
operator to place his hands near the 
working parts of the machine, it is 
comparatively safe to operate, and 
can be run at from 75 to 100 r.p.m., 
depending on the character of the 
work to be done. The automatic 
operation of the press tends to elimi- 
nate inaccuracies of feeding and the 
safety stop is said to prevent the 
breakage of dies. 
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Thomson No. 45 Automatic Rim Welder 


For automatically welding rims for 
automobile wheels, the Thomson 
Electric Welding Co., Lynn, Mass., is 
now marketing its No. 45 machine, 
shown in the accompanying illustra- 
tion. The machine hasa transformer 
of 150 kva. capacity and can be fur- 


entrance of particles from the work 
into the moving parts of the ma- 
chine. The welder and the oil driv- 
ing-gear are mounted on a special 
base that connects the two and makes 
them into a single unit. 

In the ordinary rim the time of 

















Thomson No. 45 Automatic Rim Welder 


nished for use on any ordinary com- 
mercial alternating-current circuit. 

In operating the machine the oper- 
ator places the rim in the clamp, 
presses a pedal to open an air valve 
that closes both sides of the clamp 
and, at the same time, starts the 
welding. The welder flashes off a 
predetermined amount, cuts off the 
current, makes the final push-up, and 
stops. The operator then depresses 
the pedal again and the clamps open, 
releasing the rim. The platen re- 
turns to the starting position. 

Two pedals can also be used, one 
for closing each side of the clamp. 
In this event a hand lever is moved 
through a distance of about 1 in. to 
start the welding operation. Such 
an arrangement allows the operator 
to inspect the clamping of each end 
of the rim as it is done and also gives 
him time to move away from the 
direct line of the flash before start- 
ing the weld. The release of the 
clamps and the return of the platen 
is accomplished as before. 

The machine can be used on flat, 
round, or irregular-shaped stock. 
Special attention has been paid in 
the design to the prevention of the 


current flow is about two seconds and 
it is said that an operator can nor- 
mally weld 600 such rims per hour. 
The automatic control of current and 
pressure tends to increase the per- 
centage of good work. 





Fletcher Valve Grinder 


A recent product of the Fletcher 
Grinder Co., Lynn, Mass., is the 
motor - driven automobile valve 
grinder shown in the accompanying 
illustration. This machine is for 
use in garages and automobile re- 
pair shops. 

One of the features of the ma- 
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chine is the chuck which is of the 
draw-in type. The chuck will hold 
any valve from }{ to 4 in. in diam- 
eter, making it unnecessary to 
change collets for different sizes of 
stems. A sliding center inside the 
collet is provided to center the end 
of the stem so that it will run true 
with the chuck jaws and keep the 
valve in proper alignment with the 
grinding wheel. 

The machine is driven by a Gen- 
eral Electric motor, the motor being 
connected to the chuck by a clutch. 
The clutch permits the changing of 
valves without stopping the motor 
for each valve. This decreases the 
length of time required to grind a 
set of valves. The carriage and 
cross-slide have gibs and adjusting 
screws to take up wear. There is a 
compartment in the base for tools. 
An attachment is also provided for 
grinding reseating cutters, together 
with a diamond in a special holder 
for dressing the grinding wheel. 





Haskins Armored 
Bench Top 


The R. G. Haskins Co., 516 West 
Monroe St., Chicago, has recently 
placed on the market an armored 
bench top, in the construction of 
which its Metalwood product is used. 
This material consists of a laminated 
wood core to which a sheet of 16- 

















Haskins Armored Bench Top 


gage galvanized steel is glued by a 
patented process. 

The wood core is about 14 in. 
thick. The steel plate is extended 
at the front and bent down to pro- 
tect the edge. These bench tops are 
marketed in 7-ft. lengths, 30 in. 
wide, and can be furnished with or 
without backs. The legs shown in 
the illustration are not furnished 
with the top, as the top is con- 
structed to fit bench legs of standard 
makes. 
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Waterbury Farrel Improved 
Wire Flattening Mill 


The Waterbury Farrel Foundry 
& Machine Co., Waterbury, Conn., 
has recently developed and is now 
marketing an improved model of 
wire flattening mill. This type of 
machine is used to make rectangular 
nut stock from hot-rolled wire by the 
cold-rolling process. Two pairs of 
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necessity of releasing the edging 
rolls manually when the others slip, 
a proceeding that causes inaccuracies 
in the gage of the product. 

The edging rolls are mounted ver- 
tically in the edger frame, and are 
equipped with a series of grooves 
corresponding to the thickness of 
section at each pass. They are ad- 
justable in position to suit the width 
of stock and its position between the 




















Waterbury Farrel Improved Wire Flattening Mill 


rolls work at the same time, one pair 
for flattening the wire and another 
for squaring the sides. The latter 
are called edging rolls and are 
mounted in an auxiliary attachment 
that can, as shown in the illustration, 
be swung away from the mill proper 
on a track when not in use. 

The flattening mill proper is of 
standard design and has water-cooled 
rolls, 10 in. in diameter. The de- 
sired thickness of the product is ob- 
tained by means of a large capstan 
wheel at the top of the housing, by 
means of which the upper roll bear- 
ings are vertically adjusted. During 
the first pass of the wire through the 
mill the edger is swung out of the 
way, being swung again into the 
working position for the second pass. 

The edging rolls are driven 
through a clutch at a speed some- 
what slower than the flattening rolls. 
When the flattening rolls start to 
grip the stock the speed of the edg- 
ing rolls is increased to that of the 
flattening rolls and the edger roll 
clutch is automatically released. In 
case the flattening rolls slip on the 
work and reduce the rate of feed 
slightly, the clutch engages automati- 
cally, the wire being fed by the edg- 
ing rolls until the flattening rolls 
regain their traction on the wire. 
This arrangement eliminates the 


flattening rolls. A roll straightener 
for use on the product between 
passes is sometimes necessary and 
can be mounted on the edger frame. 

If the quantity of work to be pro- 
duced warrants the use of two or 
three mills the best method is to pass 
the wire from one to the next with- 
out intermediate handling. The first 
mill will require no edger and no 
straightener, the wire passing from 
the flattening rolls of the first mill 
directly into the edger of the second, 
then through the flattening rolls of 
the second and so on. In back of the 
last machine a winder and coiler 
would be arranged as shown. The 
latter are standard mill accessories. 

If only one mill is required, the 
stock must be passed back and forth, 
using the edger after the first pass 
and readjusting the rolls until the 
correct size is obtained. The 
smaller sizes, up to +x4-in., can be 
produced in three passes through 
the flattening rolls. On larger sizes 
four passes are necessary. It is 
stated that this equipment will pro- 
duce nut stock to within 0.002 in. of 
the basic size. 

The mill is usually motor-driven 
but may be arranged for belt drive 
if desired. The edger is driven from 
the main driving gear of the motor- 
driven apparatus, and by an inde- 
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pendent belt on the belt-driven type. 
If one mill is to be used for several 
sizes of stock, a variable-speed motor 
should be used. The weight of the 
motor-driven unit is 15,900 Ib., the 
belt-driven type weighing 11,775 
pounds. 





F-J Connecting-Rod 
Conditioning Tools 


A series of tools for reconditioning 
automobile engine connecting rods 
has recently been placed on the mar- 
ket by the Foster-Johnson Reamer 
Co., Elkhart, Ind. These tools are 
especially for use in garages and re- 
pair shops and include a reboring 
fixture, a piston aligner, and a vise 
for bending and straightening the 
rod. 

The reboring fixture is shown in 
the upper left-hand corner of the ac- 
companying illustration and uses a 
hand-operated boring bar for finish- 
ing the crankpin hole in the rod. 
The wristpin end is sppported by a 
V-block in the sliding saddle, the ad- 
justment of the saddle along the base 
being provided to accommodate rods 
of different lengths. A clamp holds 
the small end of the rod in place 
in the saddle. 

The hole in the rod at the crankpin 
end is centered by means of the con- 
ical bushing shown at the side of the 
device and the rod is supported by 
means of a suitable rest near the 
center. A screw clamp holds the rod 
firmly on the rest. The connecting 
rod can be moved up and down by 
simply moving the clamp screw above 
the work, the rest being spring- 
pressed against the bottom of the 
rod. When the hole is properly cen- 
tered, the rest is clamped in position 
by its binder screw and the rod is 
then ready for reboring. 

The boring bar is supported at 
both ends by bushings and carries a 
single-point cutting tool. It is re- 
volved by means of the crank and fed 
forward by a 60-pitch screw. The 
setting of the tool to the proper diam- 
eter is accomplished by measuring 
over the bit and bar with a standard 
micrometer. The bushings and the 
bar are hardened, ground and lapped, 
and the bearings between base and 
saddle are scraped. 

The piston aligner is shown at the 
right of the illustration. The rod is 
held on a special arbor, the ends of 
which are ground and rest in Vees in 
the body of the device. The ends of 
the arbor are held in the Vees by 
spring clips so that the rod can be 
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F-J Connecting-Rod Conditioning Tools 


quickly inserted and removed. The 
piston aligning surface is placed at a 
right angle with the Vees and has a 
wristpin aligning square that can be 
mounted on it. This square is shown 
in use. 


The third tool is a straightening 
vise. It has a screw that acts on a 
line between two fixed points on the 
base. The vise can be screwed to the 
bench or mounted in an ordinary 
bench vise. 





Federal No. 92 Butt Welder 


A flash-proof butt-welding ma- 
chine, designed especially for weld- 
ing locomotive superheater tubes but 
adapted for all kinds of tube work, 
has recently been placed on the mar- 
ket by the Federal Machine & 
Welder Co., Dana Ave., Warren, 
Ohio. The machine has sufficient 
capacity for round, standard-gage 
tubes up to 52 in. in size. 

The transformer has an electrical 
capacity of 100 kva. and will weld 


43 sq. in. of metal continuously. 
The switch is magnetically operated 
through a remote contrs! system and 
is mounted on a heavy slate slab in 
a steel box. A small shunt switch is 
mounted directly on the operating 
lever, or in a convenient place on the 
machine. Pressure is applied to the 
welding jaws by means of a hy- 
draulic cylinder with proper dimen- 
sions to give a pressure of 3,000 Ib. 
per square inch. 

The transformer is designed to 
eliminate the danger of short cir- 
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cuits and burn-outs when the ma- 
chine is working at its full capacity. 
Each section of the cast-copper 
secondary is fitted with a cooling- 
water pipe throughout its entire 
length. The equipment is air-cooled, 
so there is no leakage of oil. 

In order to render the transformer 
immune from the flash of the weld, 
it is mounted under the movable 
main platen. Further protection is 
secured by a slate slab that extends 
from the under side of the platen 
nearly to the floor. The main platen 
is carried on two heavy steel bars 
that extend the full length of the 
machine, thus giving a long bearing 
and, at the same time, locating the 
main bearings at the ends of the 
machine where they will not be af- 
fected by the flash from the weld. 

The circular dies are held in posi- 
tion by wedge-shaped clamps. The 
die holders are water-cooled. The 
clamping pressure is derived from 
an air cylinder that acts through a 
toggle mechanism. The actual pres- 
sure is about 16 tons on each clamp. 


Ex-Cell-O Standard 
Jig Bushings 
The Ex-Cell-O Tool & Manufactur- 
Co., 1469 East Grand Blvd., Detroit, 
Mich., has recently brought out a 
standard line of liner, plain and slip 
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Ex-Cell-O Standard Jig Bushings 


bushings for drill jigs. The range of 
sizes carried in stock is sufficient for 
drills from No. 55 to 2 in. in diam- 
eter. Each size is made in a variety 
of convenient lengths. 

The heads of the bushings are de- 
signed for easy removal and are suf- 
ficiently small in diameter to permit 
the use of short center-to-center dis- 
tances. Since these bushings are 
manufactured on a quantity basis, it 
is claimed that their cost is generally 
less than specially-made bushings. 
Holes as small as # in. in diameter 
are ground accurately to size, the 
smaller holes being finished by lap- 
ping. The grinding of these small 
holes is mentioned as a feature of 
the small bushings. 
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American Welding Society Holds Fall 
Meeting in Cleveland 


Methods of welding in the structural fields are discussed 


Probably the most successful fall 
meeting yet staged by the American 
Welding Society was held in Cleveland 
with headquarters at the Hotel Winton, 
Oct. 30 and 31. The chairman of the 
Cleveland section, H. H. Dyar of the 
Linde Air Products Co., deserves great 
credit for the smooth running of a 
well balanced program. 

The morning of the first day of the 
meeting was devoted to registration 
and the renewal of acquaintance. A 
short session was held at which Mr. 
Dyar welcomed the members to Cleve- 
land, and President E. H. Ewertz re- 
sponded. An informal luncheon fol- 
lowed with Mr. Ewertz the only 
speaker. He traced briefly the progress 
of the Society and spoke optimistically 
of its future and the future of the weld- 
ing industry. 

Immediately after the luncheon the 
members boarded buses and visited the 
pipe line being laid by the Cleveland 
Illuminating Co. All joints in this 
high pressure steam line are being 
welded with gas torches. The party 
next proceeded to the Collinwood shops 
of the New York Central R.R. and 
saw gas, electric and thermit welding 
jobs in process. A final stop was made 
at the plant of the Lincoln Electric Co. 
where examples of the application of 
welding to manufacturing were seen. 

In the evening a barbecue dinner was 
enjoyed at the Hotel Winton. A five- 
act vaudeville show sérved as enter- 
tainment and to break down any bar- 
riers due to lack of acquaintance that 
still existed. 


FRIDAY SESSIONS 


On Friday morning the technical ses- 
sion was held. On the program were 
papers by H. Goldmark, W. Spraragen 
and W. L. Warner on, “Electric Arc 
Welding as a Method of Fabricating 
Large Structures,” by H. A. Woofter 
on “Uses of Spot Welding in the Struc- 
tural Field,” by G. O. Carter and D. C. 
McGiehan on “Gas Welded Structures 
and the Cutting Torch as a Tool in the 
Structural Field,” by J. W. Turner on 
“Arce-Welded Steel Buildings,” and by 
R. Kinkead on “Loosening of Rivets.” 

Owing to the amount of discussion on 
the papers by Messrs. Kinkead, Carter 
and Spraragen it was necessary to con- 
tinue the technical session after lunch- 
eon. The program was completed dur- 
ing the afternoon and was followed by 
an open meeting of the Board of Direc- 
tors to which all the members were 
invited. After routine reports there 
was general discussion of the various 
problems facing the Society. 


At the formal luncheon following the 
morning technical session the speakers 
were ex-Senator Theodore Burton, 
“keynoter” at the Republican Conven- 
tion, W. R. Hopkins, city manager of 
Cleveland, and Dr. H. L. Whittemore, 
of the Bureau of Standards. Doctor 
Whittemore told of the work of the 
American Bureau of Welding, for the 
benefit of those members who were un- 
familiar with its activities and also for 
the benefit of the steel men who were 
present at the meeting as guests of the 
society. 

In the evening a demonstration pro- 
gram was put on at the welding school 
conducted by the Cleveland Y. M. C. A. 
F. E. Rogers of the Air Reduction Sales 
Co. showed several reels of motion pic- 
tures depicting the manufacture of oxy- 
gen and its ae to welding and 
cutting. Then followed a demonstration 
of the possibilities of liquid air. T. A. 
Wry of the General Electric Co. pro- 
jected on a screen an image of the elec- 
tric are at work in metallic are weld- 
ing. Finally R. L. Browne of the Metal 
& Thermit Corp. made an actual demon- 
stration of a thermit weld. 





Red Cross Names Head 


of Machinery Group 


Volunteer Roll Call groups headed by 
representative leaders in the machinery 
and hardware trade have enlisted to 
secure the maximum response through- 
out their trade in New York City to the 
Annual Red Cross Roll Call opening 
Nov. 11, Armistice Day, for funds to 
maintain the organization’s relief work 
and public health program. 

George P. Patterson, of Stanley & 
Patterson, heads as chairman a special 
machinery and hardware group; and 
Dan Casey, of the Miller Saw Trimmer 
Co., chairman of a special print- 
ing machinery group. 

These groups are among the first 75 
groups formed in accordance with the 
campaign plan of committee organiza- 
tion of the city into various industrial, 
banking, mercantile and professional 
groups which will carry the Roll Call 
into every branch of industry. It is an- 
ticipated that by the opening of the 
Roll Call more than 175 such groups 
will be functioning throughout the city, 
representing a total of some 1,400 vol 
unteer chairmen and committeemen. 
Plans for comprehensive activity 
throughout these groups are already in 
operation under the leadership of the 
chairmen, who have set as their goal a 


100 per cent enrollment, with a Red 
Cross button on every person in the 
machinery, machine tool, and hardware 
trade. 

Aid for the ex-service man and his 
dependants constitutes the major part 
of the Red Cross program in New York. 
More than $39,400 was expended last 
year in this work, which includes legal 
assistance, money loans, and medical 
attention, and a total of 4,500 cases 
were handled. Other outstanding 
metropolitan activities are the disaster 
relief and the public health program 
under which more than 600,000 surgical 
dressings were supplied in the past 
twelve months to 16 local hospitals, and 
which also covers nursing service, first 
aid, and work in home hygiene and care 


of the sick. 
——~—— 


Railroads Continue to Buy 


Equipment 

The Chicago, Rock Island &. Pacific 
Railway Co. has been authorized to 
issue equipment trust certificates to 
apply on the purchase of new equip- 
ment as follows: 24 super-heated 
Mikado type locomotives; 15 super- 
heated Santa Fe type freight locomo- 
tives; 20 super-heated mountain type 
passenger locomotives; 200 steel under- 
frame fifty-ton coal cars; 50 steel 
underframe caboose cars; 3 steel din- 
ing cars; 5 steel baggage cars. 

The Baltimore & Ohio Railroad has 
been authorized to assume obligation 
for sufficient equipment trust certifi- 
cates to make it possible to purchase 
the following equipment: 50 Mikado 
locomotives; 113 express cars; 500 
refrigerator cars; 1,887 box cars; 
2,415 hopper cars. The foregoing 
equipment is to cost $14,206,597.93. 
In addition 80 electrically equipped 
steel passenger cars are to be pur- 
chased at an approximate cost of 
$2,620,600. 





Ohio Foremen Meet in 
Dayton, Ohio 


The semi-annual meeting of the Ohio 
Federation of Foremen’s Clubs was 
held in Dayton, Ohio on Oct. 30. This 
was largely a business meeting, al- 
though several topics were discussed 
at length. Among them were: organ- 
ization of Foremen’s Clubs throughout 
Ohio and other states, led by A. J. 
Beaty of the American Rolling Mill 
Co., Middletown, Ohio; a foreman’s 
bulletin, led by E. H. Tingley, of the 
Delco-Light Co., Dayton, Ohio, and fed- 
eration finances for 1925 and presenta- 
tion of budget, led by V. H. Whipple. 
Dr. Harry Myers, of the Dayton Malle- 


‘able Iron Co., Dayton, Ohio, addressed 


the meeting. 
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If your equipment is obsolete, it’s too expensive 


Railroad Problems Discussed at Meeting 
of A.S.M.E. at Altoona 


Many attend sessions of Central Pennsylvania section 


The local sections of the central 
Pennsylvania district of the American 
Society of Mechanical Engineers held 
a railroad meeting at the Logan House, 
Altoona, Pa., on Oct. 31 which was well 
attended. The members and guests 
came from Pittsburgh, Philadelphia and 
New York City, as well as nearer sur- 
rounding cities. Both the State College 
and Bucknell were represented. 

The committee on arrangements had 
a most interesting program which in- 
cluded both morning and afternoon 
trips to the shops of the Pennsylvania 
R.R. The morning trip was through 
the Altoona shops while the afternoon 
was devoted to the Juanita shops which 
have recently been considerably en- 
larged. Both visits were extremely in- 
teresting and gave evidence not only of 
the care used in selecting and testing 
materials, but also the modernizing of 
railroad shop methods. These shops 
show the tendency toward the adoption 
of both milling and grinding to many 
operations. 

After the dinner which was attended 
by about 150, A. S. H. Howarth, gen- 
eral manager of the Kingsbury Machine 
Works of Philadelphia, gave a talk on 
the theory of lubrication, which was 
illustrated with diagrams. This was 
discussed by Dr. M. E. McDonnell, chief 
chemist of the Pennsylvania R.R. who 
spoke of the improvement in car lubri- 
cation. This is evidenced by a reduc- 
tion in hot boxes from one to 20,000 
car miles, to one to 500,000 car miles 
over a period of 30 years. 


Mr. FrRy’s SPEECH 


Lawford H. Fry, metallurgist of the 
Standard Steel Co., presented a paper 
on material testing in connection with 
locomotive development in which he 
brought out the effect of materials on 
the development of locomotives as well 
as the pert which the locomotive has 
played in the development of materials. 
In illustration he used the locomotive 
of 20 and 30 years ago as compared 
with the latest developments. Not only 
has the weight of heavy freight loco- 
motives increased from 126,000 Ib. in 
1894 to 386,000 lb. today, but each 
pound of locomotive is giving 70 per 
cent more power and the fuel efficiency 
has increased so that they now get a 
horsepower for less than 16 Ib. of coal 
as against 21 Ib., 30 years ago. It 
seems quite possible to Mr. Fry that 
tire material may limit much further 
growth so far as weight on drivers is 
concerned. The load on tires has grown 
to 35,000 Ib. per wheel which is believed 
to be nearly the maximum. Limiting 
size does not. however, mean an end to 
progress. 

T. B. Farrington, assistant works 
superintendent of the Pennsylvania 
shops at Altoona gave a brief but ex- 
tremely interesting outline of the de- 
velopment of rail transportation. Be- 
ginning with wooden rails in the fif- 
teenth century he traced the growth 
down to the present and brought home 
to all how tremendously rail transporta- 


tion has affected the growth of civiliza- 
tion. 

The central Pennsylvania section is 
to be congratulated both on the large 
attendance and on the interesting way 
in which the subject of railroading was 
brought to every one present. 





Thirty-Day, Non-Stop Test 
of Diesel Engine 


According to a report by the Worth- 
ington Pump & Machinery Corp., New 
York, the test recently made of the 
double-acting two-cycle Diesel-type oil 
engine at the Buffalo works proved to 
be successful in every way. 

An abstract of the report is as fol- 
lows: The engine after being run 
under full load at a uniform speed of 
90 r.p.m. for 30 days showed cylinders, 
liners, piston and rod in good con- 
dition. The piston rings were all as 
free as when originally put in, and 
there was not a mark or a score on any 
surface. Micrometer gaging of the 
liners and the moving parts revealed 
no wear at any point exceeding a thou- 
sandth of an inch, and at most points 
less than one-ten-thousandth of an inch. 
There was some soft carbon deposit in 
the lower edges of the upper exhaust 
ports, but not sufficient to interfere 
with the engine operation or decrease 
its efficiency appreciably. Piston heads 
and cylinder heads did not even show 
discoloration from burning. 

Officials of the Worthington company 
stated that the condition of the bore, 
piston and piston rings would seem to 
indicate that the single walled, steel 
forged construction of the cylinders 
and heads has solved the most serious 
Diesel problem of the past, namely, 
adequate heat removal and adequate 
resistance to heat stress in the material. 





Considering Problems 
of Patent Office 


That far-reaching organization of the 
Patent Office may be recommended is 
indicated by the trend of discussion at 
the meeting of Secretary of Interior 
Work’s special committee on Oct. 27. 
The function of the committee as out- 
lined in the instructions of Secretary 
Work, is to make an inspection of the 
methods and to review the procedure 
now in effect in the Patent Office and 
to give consideration to the amendment 
of the patent laws wherever need may 
be indicated for the purpose of ex- 
pediting and simplifying the handling 
of applications for patents. 

The committee at this session formu- 
lated seven problems, the solution of 
which will be attempted first. The 
problems are: 

Should there be an entire separation 
of administrative and judicial func- 
tions in the Patent Office, the Commis- 
sioner to have final authority on all 
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administrative matters, but the Board 
of Examiners to have final authority 
in all judicial questions? 

Before the declaration of an interfer- 
ence should the papers be submitted to 
an examiner of interferences and after 
the declaration should all questions, 
such as patentability and right to make 
the claims be passed upon by him, no 
appeal to lie except from a final de- 
cision terminating the interference? 

Should there be appeals to the Com- 
missioner, as a matter of right, from 
all decision of the Board? 

Should there be appeals to the Com- 
missioner, as a matter of right, on all 
questions involving patentability of an 
issue of an interference? 

Should appeals to the Commissioner 
be only upon certiorari, his authority 
to grant the petition to extend to all 
decisions of the Board? 

Should appeals to the Commissioner 
be only upon certiorari, his authority 
to be limited to questions involving 
patentability? 

Should the period for answering 
patent office actions be changed from 
one year to six months? 

The members of the special commit- 
tee are to lay these questions before 
their respective organizations and will 
confer with those specializing in patent 
matters in an effort to secure a cross 
section of opinion which can be laid 
before the next meeting of the commit- 
tee, which will be held in Washington, 
Nov. 24 and Nov. 25. 

Sub-committees were formed to 
study questions of interference prac- 
tice, multiplicity of claims and pro- 
cedure in relation to amended cases. 





Look Out for This 


**“School Teacher”’ 


A man giving his name as Otis B. 
Thomas and representing himself as an 
instructor of manual training in the 
Timber Lake, S. D., High School, re- 
cently called upon the Springfield Ma- 
chine Tool Co., Springfield, Ohio, and 
asked officials of that company to 
advance him expenses back to Timber 
Lake in return for which he promised 
to place an order for a machine which 
the Board of Education of that city had 
instructed him to buy. The request 
was not complied with and upon inves- 
tigation it was found that the man was 
an imposter. Warning has been sent 
out to this effect. 





Billings & Spencer Club 
Elects Officers 


The Billings & Spencer Men’s club of 
the Billings & Spencer plant at Hart- 
ford, Conn., at its annual meeting this 
week elected the following officers: 
President, E. Beames; vice-president, 
W. P. Laraway; secretary, R. S. Ray; 
treasurer, W. R. Moore; collector, Isaac 
Berman. President F. C. Billings re- 
viewed the history of the drop forge and 
recent revolutionary developments. Vice. 
President A. W. Cox, Jr., who was pres- 
ent, was also a speaker. The meeting 
was at the Hartford club, where a ban- 
quet was served and the club’s attrac- 
tions were at the disposal of the club. 
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Results of Olympia Exhibition Costly 
to Machine Tool Men 


English business not flourishing and prospects are uncertain 


The Machine Tool Exhibition held at 
Olympia, England, that closed on 
Sept. 27, was, as a business reviver, 
about as successful as had been ex- 
pected. Some firms obtained direct 
orders and others did not, and in this 
respect at any rate the exhibition was 
not less profitable than the one held 
four years ago. Such American visi- 
tors as the writer had the opportunity 
of talking to expressed their opinion 
that the British machine tool industry 
has, during the past four years, made 
very definite advances of a _ technical 
character, without greatly breaking 
away from British tradition. One 
criticism, expressed both by visitors 
and in some extent by manufacturers 
of machine tools, was that American 
tools were not sufficiently in evidence. 
Some British machine tool makers at 
any rate wished to measure their own 
products against those of their rivals. 

The special single-purpose machine 
was not seen in any quantity, and the 
advance, which has undoubtedly taken 
place, has been chiefly on standard 
tools. A new 6-spindle vertical auto- 
matic chucking machine was promi- 
nent, the work capacity being up to 
4 in. in diameter by 6 in. long; but 
this machine was not shown on work 
of anything like that diameter or 
length. A few firms made a special 
point of demonstrating the capacity of 
their materials and Osborn twist drills 
ti in. in diameter were pushed through 
blocks of cast iron 3 in. thick at 560 
r.p.m., the feed being at the rate of 
38 in. per minute. The same Asquith 
vertical drilling machine was used with 
a 2}-in. twist drill running at 150 
r.p.m., feed about 0.067 in. per revolu- 
tion. Then, in a 25-in. Lang lathe, cuts 
% in. deep were taken in forged steel 
at 55 ft. per min., with yy-in. feed. At 
the other end of the scale a -in. 
Firth twist drill running at 23,760 
r.p.m. has been cutting holes -in. 
deep in brass at the rate of two a 
second, that is, with a penetration rate 
exceeding 50 in. per min. Further, an 
E. G. Herbert hack sawing machine 
was cutting through 3-in. mild steel 
bars in four minutes. 


FEWER ATTEND 


While the exhibition was visited by 
people from all over the Continent of 
Europe as well as from America, the 
visitors in number did not equal those 
of four years ago and, of course, the 
actual exhibitors were fewer, the gal- 
lery of the hall being closed. Accord- 
ing to the census made by the Euro- 
pean and Colonial edition of this 
journal, apart from firms displaying 
small tools and various accessories, 60 
engineering concerns showed machine 
tools, to the number of 612, of which 
74 were imported. In 1920, according 
to the same reckoning, we had 100 ex- 
hibitors of this class, who showed 1,000 
machine tools, of which 208 were im- 
ported. 


The machine tool industry itself still 
languishes somewhat and reports from 
different centers vary considerably. 
Some of the Yorkshire districts appear 
to have experienced a set-back during 
the past few weeks and firms report 
trade as only slightly better, or not 
improving, or quieter, or disappointing, 
or indicating a lull. On the other 
hand, in the Manchester district firms 
have been able to report the receipt of 
some orders and regard trade as more 
promising, while Birmingham, which 
depends rather more directly on the 
automobile industry, hopes for further 
machine tool contracts, although some- 
thing will depend on the results of the 
London automobile show. 


RUSSIAN ORDERS 


One Yorkshire firm has obtained a 
considerable order for milling machines 
for Russia, while the Colonies and 
India have been inquiring again. The 
gear cutting business of the country, 
that has kept up for the past few years 
to a remarkable degree, has fallen away 
somewhat, chiefly in the Northern dis- 
tricts. Firms in Birmingham, on the 
other hand, report extensions. 

The electrical side of affairs is not so 
flourishing as it was, but the wireless 
section has certainly gone ahead once 
more. 

The outlook in the metal markets is 
not bright and a number of people in 
it are quite definitely depressed as to 
prospects. Costs of living tend to in- 
crease, wage rates are rising, unem- 
ployment figures have been steadily 
growing, although at diminishing rates, 
but despite all adverse circumstances, 
business men once more, with some con- 
fidence, are expressing expectation of a 
revival in trade. 





Large Gains Shown in 
Auto Exports 


Reaching figures of $166,667,971, 
automotive exports for the first nine 
months of this year are within $4,000,- 
000 of the total shipments for the entire 
year of 1923, according to the Auto- 
motive Division of the Department of 
Commerce. Exports in 1923 amounted to 
about $170,000,000 and will be greatly 
exceeded by the totals for the present 
year. 

September exports were valued at 
$16,251,566, a slight decrease from the 
figure for August. Shipments so far 
this year have fluctuated materially 
month by month, rising steadily from 
January to April, falling from May 
to July, rising again in August and 
once more receding very slightly in 
September. The figures are as fol- 
lows: January, $18,465,202; February, 
$19,566,226; March, $21,226,273; April, 
$22,829,150; May, $20,966,227; June, 
$16,294,524; July, $14,758,142; August, 
$16,310,661; September, $16,251,566. 

Production of cars and trucks in 


a 
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United States and Canada increased 
during September, but exports were 
less than in August. Consequently, the 
ratio of exports to production in Sep- 
tember was 6.3 per cent as compared 
with 6.5 per cent during August. Pro- 
duction was 288,008 as compared with 
271,933 in August. 

Assemblies of American cars and 
trucks in foreign countries are in- 
creased this month by the addition of 
figures from a large American pro- 
ducer, the sales in plants operated by 
this company at London and Copen- 
hagen being included this month in the 
official figures for the first time. 

Most of the individual classes of pas- 
senger cars and motor trucks show 
decreases in September as compared 
with August. Exceptions were “pas- 
senger cars valued over $800 to $2,000,” 
“commercial cars,” and “motor trucks 
with capacity over two and one-half 
tons.” The total decrease was not 
great, amounting to less than 600 in 
passenger cars and only 45 in trucks. 

Australia held first place among 
foreign countries as purchaser of both 
cars and trucks, the quantity increas- 
ing very materially over August. Other 
leading markets did not change their 
position greatly during September. 

The salient feature of the automotive 
shipments during September was the 
large falling off in automobile unit 
assemblies, the value of which dropped 
from $411,795 in August to $87,106 in 
September. On the other hand, parts 
for assembly more than doubled and 
automobile accessories increased mate- 
rially. 


Asking for Skilled Men 


from Europe 


Officials of the Department of Labor 
are convinced that it is in the public 
interest for our industries to bring in 
from abroad as many skilled workmen 
as can be used to advantage in those 
lines of endeavor that cannot be 
manned completely from our own labor 
supply. They think the maximum pos- 
sible amount of the immigration quota 
from each country should be made up 
of skilled labor. As it is, the great 
bulk of the quotas are being filled by 
those capable of common labor only. 

Industries are being encouraged to 
make application under the new im- 
migration act for permission to make 
special arrangements for skilled work- 
men. Some industries have taken ad- 
vantage of this opportunity. Several 
applications have been granted to 
Michigan copper mining companies to 
bring in mine workers who are par- 
ticularly conversant with the problems 
of deep mining. This type of skill is 
drawn chiefly from Cornwall. Applica- 
tions also have been granted admitting 
Germans especially skilled in the manu- 
facture of dyes. Applications have been 
granted covering specialists in textile 
manufacture; in the manufacture of 
electrical equipment and in a number 
of other lines. 

In this connection it is pointed out 
that these applications in no way add 
to the number of aliens admitted. The 
skilled laborers simply deplace a cor- 
responding number of less desirable 
immigrants. 
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If your equipment is obsolete, it’s too expensive 


Wider Adoption of Standards N eeded 
to Eliminate Waste 
Society for Testing Materials holds meeting in Washington 


While simplification and standardiza- 
tion are recognized as of prime im- 
portance in minimizing present wastes 
in industry, studies by the Division of 
Simplified Practice of the Department 
of -Commerce indicate that even the 
most important available standards are 
not being given the application war- 
ranted by their inherent possibilities 
for the elimination of waste. This 
statement was made by Ray M. Hudson, 
chief of the Division of Simplified 
Practice, at a meeting of the American 
Society for Testing Materials, held in 
the Wardman Park Hotel, Washington. 

This discovery has led the Division 
to include in its procedure definite 
methods of securing the widest pos- 
sible adoption and use of the “Sim- 
plified Practice Recommendations” in 
the development of which it has par- 
ticipated. 

Conclusions drawn from the results 
of that procedure, by Mr. Hudson, are 
as follows: 

That wider adoption of standards 
is necessary for the successful elimi- 
nation of waste in industry. Money 
spent to develop standards is wasted 
unless such standards are applied to 
an extent sufficient to bring compensat- 
ing benefits of value at least equal to 
the cost of its development. 

That the group which develops stand- 
ards must “sell” the idea by demon- 
strating the value of such standards. 
Standardizing bodies have an obligation 


to work continuously and intelligently 
for the widest possible adoption of the 
standards which they promulgate. Such 
bodies have the greatest familiarity 
with an understanding of the intents 
and purposes of the standard. 

That in justice to the producers of 
standards, the bodies supporting those 
who have given their energies to such 
work have a duty to see that there is 
a “standards selling service.” Unless 
this is done, the objects fail of achieve- 
ment and the workers who have given 
their best thought and energy to devel- 
opment of standards lose interest in 
their constructive efforts. 

That the success of any standard is 
shown by the degree or extent of its 
adoption and use. Even with greater 
efforts made by standardizing bodies to 
secure wider adoption of their stand- 
ards, frequent audit of the actual ap- 
plication against the maximum possible 
application of a standard is necessary 
to determine the degree of success. 

That unless’ standardization is 
checked by such audits of the usage 
of existing standards, the development 
is sporadic and uncontrolled and the 
proper perspective is lost. Benefits 
from the economic viewpoint are likely 
to be neglected unless frequent ac- 
curate analysis is made of the actual 
application of standards already de- 
veloped and available. This rate of 
adoption affords an index of relative 
progress in standardization. 


A 


Gains Shown in Exports 


of Manufactures 


Manufactures are the chief factor in 
the growth which the exports of the 
United States are making in the 
calendar year 1924. Latest official re- 
ports indicate that the exports of the 
calendar year which ends 60 days hence 
will exceed those of the preceding 
year by nearly $200,000,000 and be 
practically double those of the year 
preceding the war. Of this prospective 
gain of about $260,000,000, when com- 
pared with 1923, manufactures alone 
seem likely to form the largest share. 
They totaled $1,477,000,000 in the eight 
months ending with August, the latest 
detailed figures available, against only 
$1,369,000,000 in the same months of 
the preceding year, and formed 56 per 
cent of the total domestic merchandise 
exported against 46 per cent in 1922, 
45 per cent in 1910, 35 per cent in 
1900, 21 per cent in 1890, and 15 per 
cent in 1880. The prospects are that 
the total value of manufactures ex- 
ported in the calendar year 1924 
will approximate $2,200,000,000 against 
$1,100,000,000 in the fiscal year 1914, 
making the total of manufactures ex- 
ported this year exactly double that 
of the year preceding the war, three 
times as great as in 1910 and four 
times as great as in 1900. 

Curiously too, says the Trade Record 
of The National City Bank of New 
York which presents these figures, the 


biggest growth in the exports of manu- 
factures occurs in large share in ar- 
ticles composed of foreign materials. 





Why American Capital 
Works in Canada 


Along with the general expansion of 
Canadian industry, the activities of 
American capital in various branches 
of the Dominion industry are of par- 
ticular interest to American business 
today, and a close scrutiny reveals 
some basic reasons why our business 
community should have an interest in 
the industrial growth of our neighbor 
to the north, according to report to 
the Department of Commerce from 
Consul General Halstead, Montreal. 

At first, the Canadian duty on Amer- 
ican products was the potent reason 
for the establishment of American 
branch factories in Canada. Added to 
that, was the discovery that a certain 
section of the buying community was 
somewhat prejudiced against articles 
of foreign manufacture and their sale 
was accordingly retarded. With the 
adoption of this British preference, 
and with the after the war legislation 
of the British Parliament affecting key 
industries, generally referred to as the 
McKenna duties, the urgency laid on 
the U. S. manufacturer to establishing 
a Canadian branch became the greater, 
especially in the automotive industries. 
Many American manufacturers also 
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desired to give increased service to 
the growing Canadian market for their 
products, feeling that such _ service 
could be best given by a Canadian 
branch. 

But cheap power has been a large 
factor in the establishment of Ameri- 
ean branch factories in Canada and 
this has especially affected paper man- 
ufacturers. American investment in 
the pulp and paper industry in Canada, 
coincident with the admission of news- 
print into the United States, was 
almost solely responsible for the im- 
mense development of the pulp and 
paper industry and especially the 
newsprint division of the latter. 

A significant feature of the postwar 
industrial development of Canada has 
been to the increasingly important réle 
played by the United States. At the 
present time there are from 800 to 
900 American branch factories located 
in Canada, and this number is being 
steadily increased. Many manufactur- 
ing establishments originally founded 
by American initiative and capital have 
passed under Canadian control and 
have, therefore, lost their American 
identity. It is now difficult to say ex- 
actly what constitutes an American 
branch factory. In some cases it 
means entire ownership, in other cases 
to holding of a majority of stock, and 
in others the holding of a half share. 





National Museum May 
Issue Prospectus 


The semi-annual meeting of the Na- 
tional Museum of Engineering and In- 
dustry was held Oct. 16 at the Engi- 
neering Societies’ Building, New York 
City. Frederick A. Waldron, chairman 
of the board of directors presided, the 
meeting being well attended. 

Reports from the various committees 
were read and approved. The issuing 
of a suitable prospectus was the sub- 
ject of much discussion which promises 
to result in a publication that will be 
in keeping with the importance of the 
enterprise. 

The question of preparing a suitable 
exhibit at the coming Power Show was 
also carefully considered and a commit- 
tee appointed to see what can be done 
in the matter. 





Institute of Weights and 
Measures Names Council 


Alex. C. Humphreys, president of 
Stevens Institute of Technology, D. H. 
Kelly, vice-president of the U. S. Light 
& Heat Corp., Walter M. McFarland, 
manager of the marine department of 
the Babcock & Wilcox Co., C. R. D. 
Meier, president of the Heine Boiler 
Co., Worcester R. Warner, vice-presi- 
dent of the Warner & Swasey Co., F. 
W. Lovejoy, vice-president of the East- 
man Kodak Co., and Henry R. Gilson of 
the U. S. Rubber Co. have been named 
to serve on the council of the American 
Institute of Weights and Measures for 
three years. The nominating commit- 
tee consisted of E. A. Stillman, presi- 
dent of the Watson-Stillman Co., N. M. 
Loney, vice-president of the Thompson- 
Starrett Co., and W. J. Cronin, secre- 
tary of the National Metals Trades 
Association of New York. 
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The Business Barometer 


This week’s outlet in Commerce, Finance, Agriculture 
and Industry based on current developments 


By Theodore H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 14 Exchange Place, New York) 


becomes more rife. But the bond mar- 


they are so sorely in need. 


FTER the Election, What? is the great consolidations that are inevitable rowers with some of the gold of which 
question that is now being asked. 


Most of these forecasts have 
been inspired by a political purpose 
and since the expected rarely happens 
it is reasonable to ask whether their 
optimism entirely warranted. 

On the one’ hand we have a super- 
abundance of bank credit, easy money, 
good prices for farm products, an un- 
exampled business for the railroads 
and bank clearings that are still in 
excess of last year. 

On the other hand there is undoubted 
evidence of less industrial activity with 
lower wages and some unemployment 
in many lines. A report just issued by 
the U. S. Department of Labor shows 
that in 6,400 establishments the num- 
ber of persons employed had fallen 
from 2,219,000 in September, 1923, to 
1,931,000 in September, 1924. This is 
a reduction of 13 per cent. Geographi- 
cally the decrease seems about equally 
distributed, but it is, of course, great- 
est in New England, where the reduc- 
tion in the aggregate pay roll was 21.4 
per cent as compared with a decline of 
17.6 per cent in the number employed. 


The automobile manufacturers are 
reducing their output, the steel mills 
are running at not over 60 per cent 
of capacity, there is an undoubted re- 
duction in the new buildings planned, 
the textile manufacturers in New Eng- 
land are trying to reduce wages with- 
out making much noise about it, and 
throughout the country it is easier to 
obtain labor than at any time since 
1921. One result is that employers are 
able to get more production for a dol- 
lar than previously, but this does not 
obscure the fact that the purchasing 
power of the masses is being lessened 
or the need of increased economy by 
those whose wages are generally spent 
before they are paid. 

If the necessaries of life were not so 
high it might be urged that conditions 
which compelled economy were not un- 
desirable, but with bread and meat and 
tea and coffee and cotton and woolen 
goods at their present prices, it is to 
be feared that economy will mean dis- 
tress as well as self denial and that the 
result may be a feeling of discontent 
that is the psychological antithesis of 
prosperity. Therefore it seems unwise 
to count too confidently on the post- 
election boom that is talked of in some 
quarters. 


In so far as the stock market is con- 
cerned, easy money will probably avert 
any serious decline and an advance in 
the shares of many railroad companies 
is likely to be seen as the talk of the 





ket is growing rather stale as the for- 








What’s Doing in 
Industry 


A slight improvement was re- 
corded in the machinery and ma- 
chine tool trade during the past 
week and, while it was not un- 
looked for, it was hardly expected 
until after the election had been 
settled. Railroads bought tools 
and inquiries from the roads wera 
received in all parts of the coun- 
try. Better business was also re- 
corded in Detroit among the auto- 
mobile makers and in other mid- 
western cities among the accessory 
and parts makers. Builders of 
locomotives and freight cars again 
received good sized orders from the 
railroads, as did the steel plants. 

While reports were given out 
last week by the big steel com- 
panies around Pittsburgh that pro- 
duction was only fair, men in the 
Pittsburgh district in a position to 
know state that the mills had been 
running much better than reported 
and that the then impending elec- 
tion was the only reason why they 
were not buying equipment. It is 
confidently expected around Pitts- 
burgh that production figures given 
out this week will be much higher 
than for the past six weeks or 
more. 

General business lagged last 
week with the only consolation 
found in the fact that warehouses 
are comparatively empty and that 
dealers are not overburdened with 
stocks. 

Wall Street did a better volume 
of business last week and prices 
were firmer than for some time. 
Causes for this were given freely 
by many people, all according to 
their own personal feeling. Dis- 
counting election, normal profit 
taking, success of the Dawes plan, 
and many other reasons were 
offered. It might not be out of 
place, therefore, to state that it 
was the normal upward swing that 
has followed every week of de- 
clining prices since the stock mar- 
ket was inaugurated. 




















eign loans placed and in prospect be- 
come more numerous and it hardly 
seems possible that we can continue to 
lend abroad without supplying the bor- 


In fact it is unofficially announced 
that most of the proceeds of the Ger- 
man loan recently floated here will be 
gradually shipped to the Reichsbank 
in Berlin in the form of gold and it is 
expected that the ~proceeds of some 
other foreign loans made or to be made 
well be similarily dealt with. There- 
fore it is not to be expected that cheap 
money will continue indefinitely, al- 
though it is to be admitted that there 
is nothing in the weekly statement of 
the Federal Reserve System to indicate 
higher rates in the immediate future. 


But when we turn from the invest- 
ment field to the commodity markets 
and the distributive trade that they re- 
flect there seems to be no reason for 
wild enthusiasm. The year’s crops have 
been harvested. They are being sold at 
prices that are generally satisfactory 
and in some cases highly profitable. 

In the cities and the smaller towns 
the demand for staple goods is about 
normal, but not exigent, and luxuries 
and gew-gaws are neglected. The shoe 
industry is better, probably because 
people are riding less. 


In Europe the success of the Con- 
servatives at the British election held 
last Thursday has been a distinctly 
steadying influence. The tory majority 
in the House of Commons is so large 
that there seems to be but little shance 
of overturning it during the statutory 
life of the new Parliament, which will 
be five years unless it is sooner ended 
by a general election. This fact will 
greatly strengthen Stanley Baldwin’s 
hands and increase the political sta- 
bility of Europe. It is therefore to be 
counted as highly auspicious and ‘t will 
no doubt hasten the economic recovery 
upon which we are relying in the Euro- 
pean loans now being made here. 

It is also expected to increase the 
demand for the exportable surplus of 
our production, but no one appears to 
have considered whether it will increase 
the direct and indirect competition that 
we will have to meet in the markets of 
the world. 

Facing this competition a further re- 
duction in wages and greater efficiency 
in work seem inevitable. Whether they 
can be secured without the aid and 
compulsion of hard times is the ques- 
tion. If men were as reasonable as they 
ought to be this question could be an- 
swered affirmatively, but the precedents 
indicate that with human nature as it 
is, the chastisement of adversity will 
be necessary to make us “learn to labor 
and to wait.” 
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The Industrial Review 


Progress of the machinery and machine-tool business 
in various parts of the country 


from the various machinery and 

machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


New England 


The radio vogue is giving the ma- 
chine industry in the lower New Eng- 
land territory the bulk of its increased 
volume of business at this time. Rep- 
resentatives of machinery manufac- 
turers report that part of their trade 
is buying in fairly considerable quan- 
tity. This business in the main is ex- 
pansion. The business for October is 
running heavier than in the previous 
month, but slightly less than in October 
of a year ago. Manufacturers in other 
machinery lines agree that the radio 
trade has been an important contribut- 
ing factor for filling in. 

Buying slowed up last week, coming 
practically to a standstill, not only 
among the small tool manufacturers 
but also with the automatic machinery 
makers and the concensus of opinion 
was that it was due entirely to the 
forthcoming election. Confident of a 
favorable election, from their viewpoint, 
they look for a spurt of buying imme- 
diately following. The presidents of 
two big organizations see immediate 
trade orders for machinery, which com- 
bined will run upwards of $500,000. 

The production superintendent of a 
plant manufacturing for the automotive 
industry describes production require- 
ments as fair, but the shipments are of 
the “as needed” variety. This organ- 
ization also makes machine tools and 
from here the information came that 
export business increased ten per cent 
during the month. With this as a lead 
manufacturers engaged in export busi- 
ness were questioned particularly and 
some agreed that their foreign business 
was good and others said that the 
export trade prospects are fair. 

Die manufacturers report operations 
on full time and some say that their 
working forces are at maximum others 
at not quite normal quota. 


Buffalo 


Most of the machine tool dealers in 
Buffalo have experienced a volume of 
business during October that is dis- 
tinctly encouraging and there are fur- 
ther indications that one or two large 
plants will be out with extensive lists 
within the near future. 

In some cases the month started off 
with a rush, quieted down during the 
middle and then finished up with even 
a greater business than prevailed dur- 
ing the first few days. Other offices 
report a fairly consistent business 
throughout October. One condition 
that seems to hold true with most 
firms is that while the business experi- 


Te following reports, gathered 


enced earlier in the month was for 
lighter tools, the business in the last 
couple of weeks has called for all kinds 
and includes a number of important 
sales of heavy tools. 

Shapers, automatic chucking ma- 
chines, drills, both radial and upright, 
grinders, two big shears, one for cut- 
ting inch plates and the other for 
three-eighths inch, large and small 
lathes, and several milling machines 
are some of the orders reported. Most 
of this ‘business was in single orders. 

One or two dealers handling gen- 
eral mill supplies as well as machine 
tools report that the general supply 
business is substantially better right 
now than it has been for months. This 
together with the pick-up in machine 
tool lines augurs well for better busi- 
ness in the future. 

Small tools, such as twist drills, cut- 
ters, reamers and other equipment, are 
selling rather briskly now. 

As for used equipment, the demand 
for it seems to be not so brisk right 
now as for the new. One reason for 
this probably is that a great deal of 
used equipment was sold in _ the 
Buffalo territory during last spring 
and summer. 

There is a considerable demand for 
draftsmen right now, which is a fur- 


ther indication of better business 
ahead. Also, the demand for machine 
tool operators, machinists, etc., is 


noticeably better. 

The Atterbury Motor Car Co. has 
added 200 ft. frontage to its property, 
but has not yet announced plans for 
expansion. General employment has 
increased lately in industrial plants in 
East Buffalo, Lancaster, Dunkirk and 
other nearby industrial communities. 
There is considerable improvement in 
a number of lines in Buffalo proper. 
Part-time operations, however, still 
prevail in several automobile acces- 
sory shops of Buffalo and adjoining 
industrial centers. 


Detroit 


While business in the machine tool 
and machinery markets in Detroit re- 
mains scattering, it is coming in larger 
volume according to the leaders in the 
industry who are familiar with the 
local situation. 

The outlook is a little stronger than 
a week ago and has been largely 
brought about by the brightening of the 
horizon in the automobile picture. 
Plants are buying a little more than 
they have been. About half is special 
jobs and the other half standard equip- 
ment. 

September’s automobile production 
was the largest in both passenger cars 
and trucks experienced since May when 
the slump from the peak production 
during February, March and April 
caught the automotive industry in its 
grip. 


Figures just released by the Ford 
Motor Co. show that the sales of Ford 
ears and trucks in the United States 
alone for the first nine months of 1924 
reached the enormous total of 1,500,905, 
the greatest domestic retail delivery 
record in the history of the company 
for a similar period of months. It 
represents an increase of 11 per cent 
over the record of 1,353,918 cars and 
trucks sold during the same months of 
1923. 

Several price reductions, especially in 
the closed models, have helped increase 
sales, and this has given the entire in- 
dustry an impetus. From present in- 
dications 1924 will rank second only to 
last year in the total reduction. 

That many plans for extensions and 
additions to Detroit plants in both the 
automobile and general manufacturing 
and foundry lines are being held in 
abeyance until the middle of November 
appears evident. There is a decided 
tendency to withhold actual announce- 
ment of these plans until the first few 
days of November have passed. 


Canada 


A fé@ature which is arousing con- 
siderable interest in the metal working 
industry in Canada is the announced 
decision of John Lysaght, Ltd., through 
their Canadian distributors, A. C. Les- 
lie and Co., and the Dominion Sheet 
Metal Corp., of Hamilton, Ontario, to 
build a plant in Montreal for the gal- 
vanizing of black sheets. This is 
viewed as an encouraging sign of in- 
dustrial activity. While the progress 
of the metal markets has been some- 
what slow during the last couple of 
weeks, a betterment is looked for soon. 
The sudden expansion which has been 
taking place in the purchasing power 
of the Dominion, due to the apprecia- 
tion in grain values, is without parallel 
since the inflation days of the war. 
Not since that time has there been so 
rapid an increase in the volume of 
funds: from agricultural sources avail- 
able for spending, and the change is 
beginning to be evident in the com- 
mercial and industrial life of the conn- 
try. Within the last six weeks building 
has begun to expand materially; 
freight traffic on the railroads is pick- 
ing up; and the feeling of business 
leaders is more optimistic than has 
been the case for a considerable time. 

Inquiry for sheets and reinforcing 
bars has been active lately and ware- 
houses are receiving rush orders for 
these commodities. Most dealers in 
iron and steel scrap are confident that 
considerable strength underlies the 
market and that both prices and sales 
are on the upturn. 

The electrical industry will be bene- 
fitted by the call from the Victorian 
government for large quantities of 
equipment for use in its scheme for 
using the brown coal deposits at Mor- 
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well for electrical power. Canadian 
manufacturers are advised that tenders 
are invited for the supply, testing and 
delivery and mantenance of switchgear 
and accessories. During September the 
Canadian Car & Foundry Co. shipped 
from its various plants, six all-steel 
parlor cars to the Canadian National 
Railway and twelve motor cars to the 
Montreal Tramways Co. 

There have been few signs of activ- 
ity in the pig iron market in central 
Canada. In the non-ferrous metal 
market, copper is in a stronger posi- 
tion than at any time since the war. 
The stocks on hand in Canadian mills 
and warehouses are large, but substan- 
tial reductions of these stocks are ex- 
pected during the next couple of weeks. 

A remarkable feature of the trade 
returns for the twelve months ended 
September, 1924, is that while pur- 
chases from the United States were 
$73,000,000 less than the previous twelve 
month period, exports to the United 
States increased by thirteen million 
dollars. Another indication of Can- 
ada’s growing trade expansion is that 
the total favorable balance of trade 
for the twelve months was $247,000,000 
as compared with $94,000,000 during 
the corresponding period last year. 


Milwaukee 


Inasmuch as the national elections 
imparted a very definite degree of un- 
certainty to the general business situa- 
tion, from which the machinery market 
was by no means exempt, the passing 
of the ballot has cleared up the situa- 
tion and in every quarter the confidence 
is expressed that business is bound to 
take a decided upward swing. The 
quiet character of business in October 
undeniably was due to the effect of the 
forthcoming national poll, and the fact 
that it did not assume dullness was ac- 
cepted as a manifestation of the urge 
in restraint, for there have been duller 
times in metal equipment trade in the 
past, and not always in proximity to a 
presidential election. 

Improvement in the character and 
volume of trade is not expected to come 
within an incredibly short period, but 
opinion among manufacturers and 
dealers as well is that there has been 
so little buying for the past six to ten 
months that the bare necessities alone 
will furnish the trade with a relatively 
healthy quantity of orders upon which 
to work. Requirements have been held 
down to the bone, so to speak, and un- 
loosening of buying sentiment un- 
doubtedly will bring out orders that 
have been held up awaiting a turn in 
events. 

Local industries of size, with a very 
few exceptions, have not felt a pres- 
sure of patronage such as would make 
it imperative to enlarge facilities, and 
industrial construction during the year 
now coming to a close has been below 
normal for similar reasons. At the 
same time it is not uncommon to hear 
that plans for future extensions of 
shops will be released with very little 
effort when the time is considered ripe 
to make the substantial investments 


in construction and machinery which 
many of these involve. 

The automobile industry has been 
the chief source of sales for machine 
tools for some time past, and its con- 
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dition is so favorable after the lull of 
spring and early summer passed, that 
it is counted upon to furnish a material 
quantity of business in November, De- 
cember and succeeding months. 

Manufacturers of woodworking ma- 
chinery have better orders in sight 
after a rather quiet summer and fall, 
and some of the smaller concerns are 
beginning to inquire more freely for 
additional equipment needs. The large 
concerns, some of them in this locality, 
are buying only against replacement 
needs or to piece out equipment until 
a time when they can get new tools. 


Indianapolis 


Little change is to be seen in the 
demand for metal working machinery 
or for tools in the Indianapolis mar- 
kets. In fact, a little decrease is noted. 
Most of the trade believes the ap- 
proaching election is having much to 
do with the situation and as soon as 
the uncertainty is over, business will 
be resumed. Local manufacturers and 
dealers say the situation is considerably 
spotted and what started out to be a 
good fall promises now to be about the 
same as last year unless the demand 
improves shortly. 

Revival in various industries, at least 
partial revivals, has helped the machine 
tool demand. While the automobile 
business has slowed up considerably 
here, the demand from accessory manu- 
facturers has increased. This is con- 
sidered as not only unusual, but indica- 
tive of the fact that the local accessory 
business is no longer dependent on local 
automobile factories, having developed 
outside markets during the lean years 
just past. 

Some manufacturers making machin- 
ery for other industries than those 
dealing in metals report a fair business. 
A good demand continues to come for 
special machinery for the furniture in- 
dustry. The fall demand has continued 
longer and more active in this line than 
had been expected. A brisk increase 
is noticed in the demand for coal min- 
ing equipment. 


Business Items 





The Geometric Tool Co., New Haven, 
Conn., has sold its entire interest in the 
Bellis Heat Treating Co. to Arthur E. 
Bellis, president of the Bellis company. 
The offices of the company will be 
moved to Branford, Conn., where a 
wire annealing demonstration plant is 
being installed in the plant of the 
Atlantic Wire Co. 


The Pratt & Whitney Manufactur- 
ing Co., Hartford, Conn., held a con- 
ference of fourteen of its salesmen last 
week for the purpose of studying im- 
provements made on several of its ma- 
chines, 


The R. K. LeBlond Machine Tool Co., 
Cincinnati, Ohio, has purchased a plot 
of ground in Long Island City, N. Y., 
where it will erect a modern factory 
building. The plot adjoins the Packard 
Automobile Co. service station at Van 
Dam, Rockdale and Nelson Sts. and is 
in the heart of the industrial center of 
this city. 
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The Nutractor Co., manufacturer of 
a type of rotary sleeve automobile en- 
gine, has leased a building in Long 
Island City, N. Y. where it will estab- 
lish a machine shop and assembling 
plant. The new factory building is 
located on Hulst St., north of Queens 
Boulevard. 


The Northwest Manufacturing Co., 
Chicago, has opened a Pacific coast 
office at 23 Main St., San Francisco, 
Calif. 


The Collins-McKay Machinery Co., 
438 East Third St., Los Angeles, Calif., 
will act as the sales agent for the 
Northwest Manufacturing Co., Chicago, 
in the southern California district. 


The Globe Electric Supply Co., 1843 
Wazee St., Denver, Col., has been 
appointed district representative for 
the Kuhlman Electric Co. of Bay City, 
Mich. The territory involved includes 
the states of Wyoming, Colorado and 
New Mexico. 


The Austin Co. of California an- 
nounces the remova! of its San Fran- 
cisco office to 244 Kearny St. 


The Horton Steel Works, Ltd., of 
Bridgeburg, Ontario, has purchased 
the business of the Canadian Des 
Moines Steel Co. 


Personals 





L. M. Waite, formerly general man- 
ager of the Garvin Machine Co., New 
York City, has been appointed general. 
manager of the Higley Machine Co., 
S. Norwalk, Conn., maker of machine 
tools and bakers’ equipment. 


Epwarp E. Roserts is now in charge 
of the heat treating plant of the Firth- 
Sterling Steel Co., New York. 


Roscoz A. AMMON, mechanical rep- 
resentative in Philadelphia for the 
Whitman & Barnes Manufacturing Co., 
Akron, Ohio, has resigned to join the 
organization of the Latrobe Tool Co., 
Latrobe, Pa. 


W. E. Hrrencock of the Atlantic 
Wire Co., Branford, Conn., has been 
elected treasurer and a director of the 
Bellis Heat Treating Co., Branford, 
succeeding JAMES W. Hook, resigned. 


F. C. A. H. LANTSBERRY, managing 
director of William Jessop & Sons, 
Sheffield, Eng., who has been in the 
United States on a business trip, re- 
turns to England Nov. 8. 


F. M. Krncap has been named chief 
engineer of the Commerce Motor Truck 
Co., Detroit. 


Hon. LorNE C. WEBSTER has been 
elected a director of the British Er: ire 
Steel Corp., Canada. 


C. D. WHALEN of the California 
Plating & Manufacturing Works, 1146 
Union St., San Diego, Calif., has sold 
a half interest to J. E. Wier. 


Howarp J. WITTMAN, 632 Nasby 
Building, Toledo, Ohio, has been ap- 
pointed district representative of the 
Kuhlman Electric Co. of Bay City, 
Mich. Mr. Wittman will have north- 
western Ohio as his territory. 
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Bert VAN De Mark has purchased 
a half interest in the Bess Laundry 
Machine Co., Hamilton, Ohio, and has 
become the secretary and treasurer of 
the corporation. Albert Bess remains 
as president of the concern. 


CHARLES R. SPEAKER has been ap- 
pointed representative for the Roller- 
Smith Co., 233 Broadway, New York, 
in the District of Columbia, Maryland, 
Virginia, North Carolina and South 
Carolina districts. His headquarters 
will be in the Evening Star Building, 
Washington, D. C. 


Harry ALLcocK, who is vice-presi- 
dent of the Federation of British 
Industries, and director of W. T. 
Glover & Co., Ltd., England, cable 
makers, has joined the board of Royce, 
Ltd., makers of electric cranes, etc., 
Trafford Park, near Manchester. 


HERBERT JOHNSTON, for many years 
with the: Armstrong Whitworth Co., 
Montreal, Canada, and latterly in 
charge of the Pratt & Whitney Co.’s 
office, Windsor, Ontario, has been ap- 
pointed by the John Morrow Screw 
& Nut Co., Ltd., Ingersoll, Ontario, 
as manager of their Montreal branch. 


J. P. Groome, formerly with Man- 
ning, Maxwell & Moore, Chicago, and 
Hill, Clarke & Co., Chicago, has joined 
the organization of Louis E. Emerman 

Co., machinery dealers of 1765 
Elston Ave., Chicago. 


N. T. Misner has been appointed 
service manager of the Commerce 
Motor Truck Co., Detroit. 


E. H. LuNpE has become associated 
with the sales force of the Federal 
Machinery Sales Co., Chicago, and will 
specialize in sales and service work 
for the Geometric Tool Co., New Haven, 
Conn., in the Chicago district. 


P. N. Marncuy, formerly general 
manager of the Windsor, Ontario, 
branch, sales department of the Ford 
-Motor Co. of Canada, Ltd., has been 
appointed manager of the London, 
Ontario, branch. 


JOsEPH T. GOODYEAR, formerly with 
the Oakland Motor Car Co., has joined 
the Robbins & Meyers Co. of Spring- 
field, Ohio, as technical assistant to the 
president in charge of all equipment. 


R. A. MACFARLANE of the Ford 
Motor Co. of Canada has been ap- 
pointed general sales manager of the 
company’s new plant in Australia. 
His headquarters will be in Sydney. 
H. C. French is to be general manager 
ef the new company and P. W. Grand- 
jean, secretary-treasurer of the Ford 
Co. of Canada, is going to Australia 
for a few months to help in the work 
of organization. 


E. W. Petter, chairman of Pet- 
ters, Ltd., Yeovil, and president of 
the British Engineers’ Association, is 
spending a month on the Western coast 
of Canada and the United States, and 
will return through New York toward 
the end of November. 


L. C. Curt has been appointed gen- 
eral purchasing agent of the Conti- 
nental Motors Corp., with headquar- 
ters in Detroit. 
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Mexico Will Prosper 
Says Gary 


Mexico is approaching a period of 
peace and prosperity and will achieve 
her destiny under the hand of a strong 
leader, said Judge Elbert H. Gary, 
chairman of the Board of the United 
States Stee] Corp., at a dinner recently 
in the Waldorf, New York, in honor of 
General Plutarco Elias Calles, Presi- 
dent-elect of Mexico. 

The dinner was arranged by the 
American Manufacturers’ Export Asso- 
ciation, the Mexican Industrial Mission, 
the Mexican Chamber of Commerce in 
the United States and the New York 
Board of Trade and Transportation. In 
addition to Mr. Gary, who was toast- 
master, the speakers included George 
Foster Peabody, president of the newly 
formed Mexico Society; James W. 
Gerard, former Ambassador to Berlin, 
and Dr. L. S. Rowe, Director General 
of the Pan-American Union. 

General Calles in responding indi- 
cated that progress in Mexico depended 
in a large measure on the education of 
the 12,000,000 persons “now on the 
fringe of civilization.” He pledged his 
Administration to improve the lot of 
these millions, saying that with their 
arrival at higher standards of living 
there would be created a greater Mex- 
ican market. 





Pennsylvania Railroad 


Promotes Atterbury 


General W. W. Atterbury, vice- 
president of the Pennsylvania Railroad 
Co., will become president of the road 
when President Samuel Rea retires 
next year. Important promotions in 
anticipation of Mr. Rea’s retirement as 
head of the nation’s largest railroad 
system were announced recently. 

Mr. Rea will become 70 years of age 
on Sept. 21 and, under the company’s 
retirement system, will cease his labors. 
In preparation for this change, General 
Atterbury was moved up one peg from 
his position of vice-president in Charge 
of Operation to that of vice-president. 
In this new position he will be the 
right-hand man of Mr. Rea and, in 
Mr. Rea’s absence, act as president. 

Other changes announced are the ap- 
pointment of Elisha Lee, now regional 
vice-president at Pittsburg, as the new 
vice-president in Charge of Operation; 
that of E. T. Whiter, now regional 
vice-president at Chicago, to succeed 
Mr. Lee, and that of T. B. Hamilton, 
general manager of the Northwestern 
region at Chicago, to succeed Mr. 
Whiter. All of these changes will be- 
come effective on Nov. 15. 





American Goods Abroad 


While competition in foreign markets 
is expected to become increasingly keen 
from this time forward, advices reach- 
ing Washington from a large propor- 
tion of the foreign centers where we 
maintain consulates, indicate that 
American products are so well estab- 
lished that more than a small price dif- 
ferential is going to be necessary to 
dislodge them. A reputation has been 
established for quality and for fair 
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dealing. There is a general preference 
among merchants to be the avenue for 
the sale of American goods. A cross 
section from consular reports indicates 
that the great increase in American 
prestige since the war is being reflected 
in a public demand throughout the 
world for American products. 

Another significant trend in foreign 
trade is a general awakening on the 
part of individuals to the fact that they 
can order small quantities of nearly 
any article by mail from the country in 
which it is made. The aggregate of 
this business is becoming very large. 
Americans are learning that mail orders 
can be placed abroad, as is indicated by 
the rapid increases in mail importa- 
tions. 





Machinery Exports in 
September 


Exports and imports of metal-work- 
ing machinery during September, as 
compiled by the Department of Com- 
merce, and the revised comparative 
figures for September of last year, are 
as follows: 


1923 1924 
Value Value 
Lathes. . $102,321 $78,757 
Boring and drilling machines 54,392 49,891 
Planes, shapers and slotters. 30,057 17,201 
Bending and power presses 66,664 33,954 
Gear cutters... .. 11,144 19,088 
Milling machines. . 23,029 71,013 
Thread-cutting and screw 
machines. 19,490 33,299 
Punching and shearing ma- 
chines. 5,605 2,937 
Power hammers. 18,321 36,139 
Rolling machines. 3 13,188 
Sharpening and grinding ma- 
chines... . 114,779 
External grinding machines 3 95,373 
Internal grinding machines 13,206 
Other grinding and sharpening 
machines. , 26,191 
Chucks for machine tools 22,00 27,197 
Reamers, cutters, drills, taps, 
dies and other metal-work- 
ing tools.. 192,289 120,776 
Pneumatic portable tools 44,923 58,026 
Foundry and molding equip- 
ine ates 23,244 79,627 
Other metal-working machin- 
395,500 320,862 


ery 
Metal-working machine tools 


(total) . $1,124,458 $1,096,725 





Forthcoming Meetings | 
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National Founders Association. Twenty- 
eighth annual convention. Hotel Astor, 
New York City, Nov. 19 and 20. J. M. Tay- 
lor, secretary, 29 S. LaSalle St., Chicago. 

American Society of Mechanical Engi- 
neers. Forty-fifth annual meeting. New 
York City. Dec. 1 to 4 Calvin Rice, 


secretary, 29 West 39th St., New York City. 


National Exposition of Power and Me- 
chanical Engineering. Grand Central 
Palace, New York City, Dec. 1 to 4. 
Charles F. Roth, 1102 Grand Central Pal- 
ace Building, New York City. 


Exposition of Invention. Engineering 
Societies Building, 29 West 39th St., New 
York City. Dec. 8 to 13 inc., General offices, 
47 West 34th St., New York City. 


American Association for the Advance- 
ment of Science. Meeting at Washington, 
D. C., Dec. 29, Jan. 1, 2 and 3. Burton 
Livingston, Smithsonian Institute, Wash- 
ington, D. C,. 


Society of - Automotive Engineers. Annual 
Meeting. Detroit, Mich., Jan. 20, 21, 22 
and 23. C. F. Clarkson, 39th St., 
New York City. 


American Society for Testing Materials. 
Twenty-eighth annual meeting. Chalfonte- 
Haddon all Hotel, Atlantic City, N. J., 
June 22, 23, 24, 256 and 26. C. L. War- 
wick, secretary-treasurer, 1315 Spruce St., 
Philadelphia, Pa. 
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The Weekly Price Guide 




















Rise and Fall of the Market 


Iron and Steel—Price tendency upward in steel for the 
first time since March. Pig iron is sluggish. Strength is 
centered mainly in tin plates, sheets, bars and spring steel. 
Steel demand in general is better than it was one month 


ago. Current mill quotations are as follows: bars, $2; 
plates, $1.60@$1.90; shapes, $1.80@$2 per 100 lb., f.o.b., 
Pittsburgh. 


Non-Ferrous Metals—Better demand for nearly all non- 
ferrous metais. Copper up ic.; tin, %c. and lead, §&c. per 
lb. in New York warehouses since Oct. 24. Fabricated 
brass and copper products higher. 


Red and White Lead—Market rose another ic. per Ib., 
making the second advance since Oct. 23. 


(All prices as of Oct. 31) 








IRON AND STEEL 


PIG IRON—Per gross ton, f.o.b.: 





CINCINNATI 
SSA POE AE AE Op Ok occas 40520 $21.55 
Northern Basic. ve pall wa era eal a 21. 27 
Southern Ohio No. 2. _ eres 21.77 
NEW YORK— Tidewater Bhthaied: 
Southern No. 2 (silicon 2. 25@2. 75)............... cen i ae 
BIRMINGHAM 


ne Ee eee ee 18.00@18. 50 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2. “a. o — 22.34 

Virginia No. Z. soy, at ia«ss 29.75 

ae al Wieanneien Se: 21.25 

a a 
CHICAGO 

No. 2 Foundry local. . 20. 50 

No. 2 Foundry, Southern (silicon 2. 25@2. 75)... ak ae 
PITTSBURGH, including freight charge ions Valley 

No. 2 sper ob 2 ee Si 22. 77 

ne so dad 22. 77 

Bessemer........ ... ; vat dan 23.77 





IRON MACHINERY CASTINGS—Cost in cents per |b. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, — 275 Ib.: 


Detroit. . 4.75 

Cleveland.. 5 nicebetid Watrwiamsinls San ime cw. 
Oe ee , Po il ; 5.00@7.50 
New York......... 5.00@5. 50 
Chicago....... 5. 25@5. 75 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Pittsburgh 

Blue Annealed Mill Base New York Cleveland Chicago 
No. 10... ‘ 2.60@2 70 3.89 3.45 3.80 
ON See 2.70@2 80 3.94 3.50 3.95 
a 2.80\@2 90 3.99 3.55 4.00 
EL ok s wien ess ae 3.00@3.10 4.09 3.65 4.10 

Black 
Nos. 17 and 21.. 3.25@3.35 - 4 40 4.15 4.55 
Nos. 22 and 24.. 3.30@3 .40 4.45 4.20 4.55 
Nos. 25 and 26.. 3 35@3.45 4.50 4.25 4.60 
SE ms Fale a me 3.40@3 .50 4 60 4.35 4.50 

Galvanized 
Nos. 10 and 11... 3.50@3.60 4 60 sa3 4.60 
Nos. 12 and14.. 3.6C@3.70 4.70 ois 4.70 
Nos. 17 and 21... 3.9C@.00 5.00 otic 5.00 
Nos. 22 and 24... $e 30 5.15 3.00 5.15 
Ps Ms 6 64> S00 4.20C@4. 30 5.30 4.15 5.30 
No. 28. 4.50@4.60 5.60 5.45 5.50 


WROUGHT PIPE (Welded)—Warehouse discounts are as 


follows: 
New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 


1 to 3 in. steel butt welded. 48% 34% 554% 434% 56% 43% 
24 to 6 in. steel lap welded. 44% 30% 534% 408% 53% 410% 


Malleable fittings: Classes B and C, banded, from New York 
stock sell at list plus 4%; class A, plus 23%. Cast iron, standard 
sizes, 36% off. 





SEAMLESS STEEL TUBING—Following base discounts are 
on 20 gauge or . 035-in., round, cold-drawn tubing, }-in. to 1-in., 
O.D., weighing 0.17 Ib. to 0. 36 Ib. per ft. Cutting charge per 100 
cuts, "$1. 50 to $1. 58: 


O.D. List Price Differential O.D. List Price Differential 
Inches per ft. Discount Inches per ft. Discount 
5 $0. 09 50% H $0. 16 35% 

i on5 45% l . 18 31% 

i .14 40% 


NOTE—The discounts are to be lowered by the following differ- 
entials in the case of regular . 10-. 20 carbon: 25,000 ft. or over, 83; 
15,000 to 25,000 ft., 82; 5,000 to 15,000 ft., 81; 1,000 to 5,000 fr., 80; 
less than 1,000 ft., 79. 





MISCELLANEOUS—V’ arehouse prices in cents per pound in 
100-lb. lots: 
New York Cleveland Chicago 


Open hearth spring steel (base).. 4. 50 6. 00 4, 20 
Spring steel (light) (base) . 7. 00 6. 00 6. 00 
Coppered Bessemer rods s (base)... 6. 85 8. 00 6. 55 
Hoop steel. Pe ak 4. 49 4.35 4.15 
Cold: rolled strip steel. 7. 00 8. 25 7.15 
Floor plates... ... 5.55 4. 60 5. 50 
Cold drawn shafting o or screw. 4.05 3. 90 3. 80 
Cold drawn flats, squares. 4.55 4. 40 4. 30 
Structural shapes (base) ...... ; 3. 34 3. 20 3. 10 
Soft steel bars (base) . 3. 24 3.10 3. 00 
Soft steel bar shapes (base)... 3. 24 3. 11 3.00 
Soft steel bands oot. 3. 99 3. 20 3.65 
Tank plates (base) . 3. 34 3.424 3. 10 
Bar iron (2.90@3. 00 at ¢ mill). 3. 24 3. 21 3.00 
Tool steel. 11. 00 — sinc 
Drill rod (from | list) . . 60% 55% 50%. 
Electric welding wire, ‘New York, #s, 8.25c.; 4, 7.75c.; Hy to }, 


7. 25c. per Ib. 








METALS 





Current Prices in Cents Per Pound 


Copper, electrolytic (up to carlots), New York........... 14.00 
aay Se ee EE WON os, g falas’ cannes -eaee<a 53.75 
Lead (up to carlots), St. Louis 8. 40@8.80 New York .. 9.50 
Zinc (up to carlots), St. Louis. 6. 50 New York .. 7.25 
New York Cleveland Chicago 

Aluminum, 98 to 99% ingots, 1-15 

ton lots... | a 28. 00 28. 50 
Antimony (Chinese), : ton spot.. 12.50 13. 50 10. 00 
Copper sheets, base... . « Sore 20.624 23. 00 
Copper wire, base... ........... 18. 123 19. 00 21.75 
Copper bars, base. ............ 19.624 20. 873 22. 50 
Copper tubing, base............. 22.75 24. 00 25. 75 
Brass sheets, base.............. 17.123 17. 25 19. 75 
Brass tubing, base.... ....... 21.50 22. 75 28. 25 
Brass rods, base . oats + ay. 15. 124 17. 50 
Brass wire, base ....... er 19. 25 20.25 
Zinc sheets (casks) . . 10.60 11. 50 ye 
Solder (4 and 4), (case lots) . 38@39 34.00 30. 00 
Babbitt metal (83% tin) . 60. 00 62. 50 48@52 
Babbitt metal (35% tin) . 28. 00 19. 50 23@26 
Nickel (ingots) f.o. 'b. refinery 29. 00 Ma ev i aie 


Nickel (electrolytic) f.0.b. re nery 33. 00 
Nickel (F shot) f.o.b. refinery... 30.00 =... ec nee 


SPECIAL NICKEL AND ALLOYS—Price i in cents per Ib., 
f.o.b, Huntington, W. Va.: 








Rolled nickel sheet (base). . 52. 00 
Hot rolled rods, Grade “A” (base) .. bin KU5406 4 ea i ee 50. 00 
| Cold drawn rods, Grade “A” (base)..................45. 58.00 
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Shop Materials and Supplies 




















METALS—Continued 


Manganese nickel hot rolled rods “E’’—low manganese (base)54. 00 





Comparative Warehouse Prices 




















Manganese nickel hot rolled rods “D”—high manganese (base)57. 00 Four One 
Base price of monel metal in cents per Ib., f.o.b. Huntington, N York Uni Coopene by — 
me ew Yor nit rice go ge 
Reesre Hot rolled rods (base)............ 40.00 | Soft steel bars...... . perlb..... $0.0324 $0.0324 $0.0354 
Blocks....... 32.00 Cold drawn rods (base)......... .. 48.00 | Cold finished parent per lb. ... 0405 0415 0465 
Ingots........ 38.00 Hot rolled sheets (base).......... 42.00 | Brass rods.... per Ib . 1487} 15 1525 
Sold s@ 37 “4 
OLD METALS—Dealers’ purchasing prices in cents per pound Solder (} and 4)..... . oe = et: “a ; * ie a - els 
Pat sr enmin ge eae Chicaco Washers, cast iron 
Crucible heavy copper...... 11.00@ 0. 11.00 in. a ner 1 7 6.5 
Copper, Comat and wire..... 10.75@11. 00 10.00 10.50 oo pray ‘doth ' ee oe ° 6.50 
Copper, we and bottoms... 9.50@ 9.75 9 25 9.50 No. I, 6 in. dia.. : per 100 3.38 3.38 3.38 
Heavy lead. . oes Tlie 75@ 7.00 6.25@6 50 7.00 Lard cuttin oil. . er - 55 5 55 
Tea lead. . -.euse 5.75@ 6.00 5.25@5.50 5.50 ne ee a aa. a 39 307 
_. heavy, yao m 00@ s 25 ‘ . - a Belting Ps ; ; asks per gal.... 
rass, heavy, re 8.75@ 9.00 8.50@8. 8. , ’ - - ’ 
Not 23 + co be 6.25 530 6.00 Pe: gg Aa ee off list.... 40-24% 40-24% 30-10% 
0. 1 yellow rod turnings. .50@ 8.00 5 7.00 ° F 
Sar.*. vod corning... Te 4:00 3.75 3.50 1x30 in. off list 45% 50% 40-10%, 
TIN PLATES—American Te ae box. SHOP SUPPLIES 
ew eve- 
“AAA” Grade: York land = Chicago Current Discounts from Standard Lists 
. IC, . 20x28, 112 sheets..... $23.50 $22.85 $21.00 sar oe am 
“A” Grade: or an icago 
— ~_ mae ee 2 i 18. 80 17. 00 Machine Bolts: 
oke Plates—Primes, 20x28 in. All sizes up to 1x30 in......... 45% 60% b/ 
100-Ib., 112 sheets... . .. 13.00 13. 00 12.75 1} and 1x3 in. up to 12in.... 1s% reteu . . os 
Terne Plates—Small lots, 8-Ib. Coating With cold punched hex. nuts 
be 14x20. -..euee 7,25 6.80@6.90 6.50@6.75 up to I in. diam. (plus std. 
— va henkned ose 35% SS, SP OAR keds 
ith hot pressed hex. nuts “up 
MISCELLANEOUS to 1x30 in. (plus std. extra 
of 10%)... 40% 3. 50 net 60%* 
New York Cleveland Chicago Button head bolts, with hex. 
Corton waste, white, per lb. $0. 14@0. 21 $0.19 $0. 14 nuts.... AZ 10% ae 
Cotton waste,colored, perlb. .09@ .144 18 . 103 Hex. head and hex. nut bolts _ >. ereses ae 
a cloths, 13}x13}, Lag screws, coach screws. 45% op som 65% 
Ee .. 11,00@11.25* 36. 00 per M . 16 Square and hex. head cap screws 75% 75-10% oaks 
Whoing cloths, 134x20}, perlb, .... 50. 00 per M . 16 Carriage bolts, up to Lin.x30in.. 35% 60% 55% 
Sal soda, per 100 Ib. keg 2.25 2. 25 2. 65 Bolt ends, with hot pressed nuts 45% —...... 0% 
Roll sulphur, per 100 1b. keg 3. 60 3.25 3. 50 l'ap bolts, hex. head, list plus . .. eh $4.65 
Linseed oil, per gal., 5 bbl. Semi-iinished nuts, y& and 
lots.. me 1. 08 1.09 1, 05 smaller. a 
Lard cutting ‘oil, 25% % lard, Semi-finished nuts, t and larger.. 65% 70% 
per gal... pcs 55 . 50 . 32 Case-hardened nuts. . 50% Sin” - deabe 
Machine lubricant, ‘medi- Washers, cast iron, } in., per 
um-bodied (50 gal. wood- 100 Ib. (net) ok ae $4. 00 $3.75 
en bbl.), per gal. 29 .35 .21 Washers, cast iron, § in., per 
Belting —Present discounts 100 Ib. (met). . Death 5. 50 4, 00 3.75 
from list in fair quantities Washers, round plate, per 
(4 doz. rolls). 100 lb. Off list . . ‘dg 1. 50 5.00 4.50 
Leather—List price, 24c. per lin. ft. Nuts, hot pressed, sq. per 
per inch of width for single ply. 100 Ib. Off list 1. 50 4.00 4.00 
Medium grade... 40-24% 30-10% 30-10% Nuts, hot pressed, hex., per 
Heavy grade.. : 30-5 °% 30% 20-5-23% 100 Ib. Off list a , 1. 50 4 00 4.00 
Rubber transmission, 6-in., 6 ply, ‘$i. 83 per lin. ft. Nuts, cold punched, Sq., per 
First grade... ... : 50 7 50-10% 40-10% 100 Ib. Off list... . .. , 1. 50 4.00 4.00 
Second grade... 50-10% 60-5% 60-5% Nuts, cold punched, hex., per 
Abrasive materials—In sheets 9x11 in., 100 Ib. Off list. . Fasc ek 1. 50 4.00 4.00 
No. 1 grade, per ream Rivets: 
of 480 sheets: Rivets, ygin. dia.andsmaller. 60% 60-10% 70% 
Flint paper... . $4. 86 $5. 84 $6. 48 Rivets, tinned.... 60% 60-1 70% 
Emery paper.. 10. 71 11. 00 8. 80 Button heads }-in., }-in., 1x2 in. to 5 
Emery cloth. : 28. 00 31. 12 29. 48 in., per 100 Ib... (net) $5.00 $3.50 $3. 50 
Emery disks, 6 in. dia. “ Cone heads, ditto. . (net) 5.20 3.60 3. 70 
No. 1 erade, | per 100: 1} to 2-in. long, all diameters, 
Paper.. : 1, 49 1, 24 1. 40 bay * chase ayy 100 Ib... .. ae” . weewds 0.15 
Cloth. . 3. 38 2. 67 3 20 $ in. diameter. Vere 7 Se estes 0.15 
Fire clay, per 100 ib. bag. . 65 . 60 } in. diameter. EXTRA 6.75 0.50 
Coke, prompt furnace, Connellsville. per net ton 3, 00@3. 25 l in. long, and 
Coke, prompt foundry, Connellsviiie... per net ton 4.25@4. 75 shorter. ceo BEXTRA O75 = cccore 0.50 
White lead, dry or in oil. ....... 100 Ib. kegs New York, 15. 25 Longer thanSin.... EXTRA 0.50 > 0.25 
Red lead, dry Oyo ie “ 100 lb. kegs New York, 15. 25 Less than 200 Ib.. EXTRA 0.50 eocce 0.50 
Red lead, in oil.. 100 lb. kegs New York, 16.75 Countersunk heads EXTRA 0,45 ° ; 


*White. at weshery. 





*Square. 
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Machine Tools and 
Equipment Wanted 











Calif., Baldwin Park—The Bd. of Super- 
visors of Los Angeles County—equipment, 
including lathes, small tools, etc. for ma- 
chine shop. 

Ill., Cieero—Midland Structural Steel Co., 
1300 South 54th St.—10-ton crane with 60 
ft. span and a rotary planer 30 x 42 in. 
cutting head. 

Mass., Arlington — The Town Buildin 
Committee — miscellaneous tools an 
equipment for machine repair shop in new 
fire station. 

Mass., Boston—City, Schoolhouse Dept., 
City Hall, T. P. Glynn, Chr.—metal and 
woodworking machinery in trade _ school 
addition to Warren-Bunker Hill Elemen- 
tary School, Charlestown. 

Mass., Boston—E. Clayton, 11 Beacon 
St.—miscellaneous tools and equipment for 
public garage. 

Mass., Boston—Union Spinning & Plating 
Co., Ine., 67 Sucbury St.—metal spinning 
lathe, 18 in. swing, preferably ball bearing. 

Mass., Cambridge—J. F. White, 54 Ellery 
St.—equipment for repair and service gar- 
age on Mt. Auburn St. 

Mass., Dorchester—G. V. Wattendorf, 699 
Columbia Rd.—miscellaneous tools and 
equipment for repair garage at Edward 
Everett Sq. 

Mass., East Boston—A. Storlazzi, 3 Lam- 
son St.—equipment for automobile repair 
shop. 

Mass., East Cambridge, (Boston P.O.)— 
Viscol Co., 200 Ist St.—straight sided 
power press, 15 in. or more between stand- 
ards. 

Mass., Lynn—D. A. Sheenan, 92 Grant 
St.—equipment for machine shop. 

Mass., Medford—A. Fanci, 15 Yale St.— 
equipment for garage and repair shop on 
Mystic Ave. 

Mass., New Bedford—E. Caswell, 490 
Pleasant St.—miscellaneous tools and ma- 
chinery for repair and service garage. 

Mass., Waltham—The Erikson Co., Box 
107—tenoner and mortising machine. 

Mass., Worcester — Morgan Construction 
Co., 14 Belmont St. (mill machinery)— 
equipment including traveling cranes. 

Minn., Cloquet—G. & W. A. Refrigerator 
Co.—machinery for woodworking plant. 

N. ¥., New York—G. W. & E. D. Sheri- 
dan Co., 401 Broadway, E. R. Seiter, Purch. 
Agt. (embossing presses and book binders’ 
machinery)—one 36 in. x 10 ft. or 12 ft. 
planer, one 42 in. x 10 ft. or 12 ft. planer, 
Gray or Cincinnati; one No. 5 horizontal 
milling machine, Cincinnati; one medium 
sized beveled gear generator, Gleason or 
Sundstrand; one 24 in. or 28 in. shaper, 
Niles or American; one 36 in. or 42 in. 
boring mill, Bullard; one 14 in. x 6 ft. or 
8 ft. lathe, one 16 in. x 6 ft. or 8 ft. lathe, 
Lodge & Shipley or American (used). 

0., Defiance—General Body Co., J. W. 
Gabriel, Mgr. (manufacturers of auto and 
commercial bodies) — woodworking and 
metal working machinery. 

0., Zanesfield—Maple Lumber Co., (plan- 
ing mill)—2 cut off saws, 1 combination 
machine, 1 molder, 1 sticker, etc. to replace 
equipment destroyed by fire. 

Pa., Bedford—Donato Cut Stone Co.—l 
crane 3 to 74 ton 3 way 50 ft. span (used.) 

Pa., Bradford—Bradford Brick & Tile 
Co.—60 in. x 14 ft. openside planer. 

Pa., Philadelphia — Pennsylvania R.R. 
Broad St. Station, S. Porcher, Gen. Purch. 
Agt.—36 in. crank planer for Westerville, 
Ohio, shop. : 








Tenn., Chattanooga—Chattanooga Wood 
Products Co.—J. A. Fay & Egan’s No. 404 
novelty molding machine. 


W. Va., Logan—Guyan Machine Shop— 
36 in. lathe for turning steel locomotive 
wheels, 15 ton hydraulic press for armature 
shafts, 300 ton hydraulic press for wheels. 


Wis., Beloit—Bd. of Vocational Educa- 
tion, F. E. Converse, Supt.—manual train- 
in mpenety and equipment for vocational 
school, 


Wis., DePere—A. J. Beauregard, 2nd and 
Reid Sts.—woodworking machinery, includ- 
ing band saw. 


Wis., Fond du Lac—H. A. a & 
Sons, Park Ave. and Scott St., . Pop- 
pert, Purch. Agt., (steam cookers)—l 
polishing lathe. 


Wis., Milwaukee — Benesch Bros., Port 
Washington Ave., I. Benesch, Purch. Agt.— 
1 electric traveling crane, approximately 10 
ton capacity. 

Wis., Milwaukee—F. Wabiszewski, Kil- 
bourn Rd. (castings)—one 5 to 10 ton 
crane and 1 electric furnace. 


Wis., Kacine—The Walker Mfg. Co., 
Hamilton and Michigan Sts. (auto parts) 
—traveling crane. 


Out., Elmvale—R. P. Burton—machinery 
and tools for repair garage. 

Ont., Elmvale — B. Greenbank — lathe, 
press, compressor for garage. 

Ont., Lansing — W. J. Nelson — miscel- 
laneous machinery and tools for garage 
and blacksmith. 

Ont., Lefroy—J. Gummerrow—equipment 
for repair and service garage. 

Ont., Meaford—G. E. Grant—additional 
planing mill machinery. 

Ont., Newmarket — C. H. Thompson, 
Prospect Ave.—equipment for repair garage 
and machine shop. 

Ont., Plattsville — Baird Bros., (office 
furniture )—woodworking machinery to in- 
crease capacity. 

Ont., Thorold—H. Moisley—woodwork- 
ing equipment for furniture factory. 

Ont., Toronte—McLaughlin Motor Car 
Co., 128 Church St.—equipment and tools 
for garage. 

Ont., Waverly—E. Bell—equipment for 
repair and service garage. 

Ont., Wiarton—S. J. Moore, (furniture) 
—woodworking machinery. 

Que., Lac Bellemare—J. L. Auger—ma- 
chinery for sash and door manufacturing. 
Que., Matane—P. Dugas—band saw. 

Que., Montreal—L. Desrosiers, 182 Had- 
ley St.—complete equipment for new public 
garage at 178 Hadley St. 

Que., Robervale—Gagnon & Frere—addi- 
tional equipment for sash and door manu- 
facturing. 

Que., Ste. Marguerite—G. Dussauet — 
woodworking machinery for sash and door 
manufacturing. 

Que., Wotson—T. Gaumont—machinery 
for sash and door manufacutring. ‘ 


, 





Opportunities for 
Future Business 








Calif., San Bernardino—Santa Fe Ry. Co., 
Kerchkoff Bidg., Los Angeles, awarded the 
contract for a 165 x 175 ft. addition to shop 
building, also a 510 x 90 ft. addition to 
locomotive erecting shop. 

Calif., San Francisco—S. F. Engineering 
Co., 322 6th St.. awarded the contract for 


the construction of a machine shop on 6th 
St. Estimated cost $5,500. 


La., Shreveport — The Mid-Continent 
Tank Car Co., Coffeyville, Kan., having 
preliminary plans prepared for the con- 
struction of tank car shops. Private plans. 


Md., Baltimore—Parker Metal Decorat- 
ing Co., E Parker, Pres., Howard and 
Ostend Sts., manufacturers of metal signs, 
will soon receive bids for the construction 
of a 1 story, 42 x 135 ft. factory. Esti- 
mated cost $60,000. C. N. & Nelson Friz, 
Lexington Bldg., Archts. 


Mass., Holyoke—B. F. Perkins & Son, 
c/o Lockw , Greene Co., 24 Federal St., 
Boston, Archts., is receiving bids for the 
construction of a 4 story, 76 x 154 ft. fac- 
tory for the manufacture of paper and 
pulp machinery and electric disc fans. 


Mass., Lynn—Thompson Electric Weld- 
ing Co., 161 Pleasant St., awarded the con- 
tract for a 1 story addition to its factory. 
Estimated cost $40,000. Noted Aug. 31. 


Mass., South Boston (Boston P. 0.)— 
Simonds Saw & Steel Co., Farmsworth St., 
plans a 1 story addition to plant. Esti- 
mated cost $40,000. Private plans. 


Mass., Watertown—Lewis Shepard Co., 
566 Ist St., South Boston, awarded the con- 
tract for the construction of a 1 story, 300 
x 55 ft. factory, here. Estimated cost $60,- 
000. Noted Oct. 30. 


Minn., Cloquet—G. & W. A. Refrigerator 
Co., awarded the contract of a 2 story, 75 
x 100 ft. addition to refrigerator plant. 
Estimated cost $50,000. 


Miss., Morton — Adams Banks Lumber 
Co., has awarded the contract for the con- 
struction of a 120 x 130 ft. planing mill. 


Mo., St. Louis—F. H. Kentnor, 3321 
Washington Ave., awarded the contract for 
the construction of a 3 story, 108 x 233 ft. 
garage and store building at 3728 Wash- 
ington Ave: Estimeted cost $250,000. C. G. 
Schoelch, Syndicate Trust Bldg., Archt. and 
Ener. 

0., Akron—Bessler Movable Stairway Co. 
1900 East Market St., plans the construc- 
tion of a 5 story, 100 x 120 ft. factory. 
Estimated cost $125,000 to $150,000. 


0., Cleveland—Bourne, Fuller Co., M. H. 
Hopkins, Secy., Hanna Bldg., manufac- 
turers of iron and steel, had plans prepared 
for the construction of a 4 story, 70 x 170 
ft. factory on Scranton Rd. Estimated cost 
$150,000. W. Brown, Archt. and Engr. 


Pa., Connellsville — Capstan Glass Co., 
G. F. Rieman, Pres., awarded the contract 
for the construction of a 1 and 2 story, 
100,000 sq.ft. factory, shipping and machine 
shop. Estimated cost $150,000. 


Pa., Philadelphia—U. S. Pencil Co., J. T. 
Furst, 60th St. and Baltimore Ave., has 
awarded the contract for the construction 
of a 2 story and basement, 60 x 218 ft., 
office and factory, Woodland Ave. near 60th 


St. Estimated cost $65,000. Noted Sept. 25., 


Tex., Corpus Christi—Pressed Metal Mfg. 
Co. having plans prepared for the construc- 
tion of a 1 story, 110 x 180 ft., plant. Esti- 
mated cost. $150,000. Private plans. 


Tex., Ft. Worth—B. B. Buckeridge, c/o 
Chamber of Commerce, plans the construc- 
tion of a bag, box and casket factory. 
Estimated cost $590,000. 


Wis. phate —vncter —Algoma Panel 
Co. will build 2 story addition to factory, 
by day labor. Estimated cost $40,000. Pri- 
vate plans. 


Wis., Milwaukee—E. W. Clark Motor Co., 
456 Jackson St., is having preliminary 
lans prepared for the construction of a 
} story garage. Estimated cost $150,000. 
Buemming & Guth, 521 Jackson St., Areht. 


Wis., Racine — The Walker Mfg. Co., 
Hamilton and Michigan Sts., awarded the 
contract for the construction of a 1 story, 
100 x 182 ft. machine shop on Hamilton St. 














